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Engineered Design for Controlled 
Farm Operation 


HIS corn crib and granary (left) and 

general-purpose barn (right) are con- 
structed principally of structural clay tile 
and are a part of the production equipment 
on the 400-acre livestock farm of J. E. 
Decker, near Mason City, lowa. The former 
will hold 4,000 bushels of ear corn and 
8,000 bushels of small grains. 

Substantial, large-capacity cribs and gran- 
aries are becoming increasingly important 
in grain and livestock farming areas, for 
protection of grain until it can be profitably 
marketed, or processed into animals and ani- 
mal products. The farm granary minimizes 
the extent to which grain must be dumped 
on the market as soon as harvested, saves 
long hauls at harvest time, and enables the 


“bse. 


= 


farmer to choose the time and extent to 
which he will sell cash grain or feed live- 
stock, according to the opportunity for pro- 
fit offered in relative prices. It also improves 
his basis for intelligent planning of his 
operations for the following year. Agricul- 
tural engineering provides design for struc- 
tural requirements, and for use economy in 
the seatanion program of the individual 
farm. 

To be a profitable investment a farm 
granary should be structurally sound and 
durable, be weather and vermin proof, per- 
mit circulation of air for further drying of 
stored grains, permit easy filling and easy 
removal of grain, represent a low investment 
per bushel of capacity, and be used to capac- 
ity in the farming program. 


= 


hay 


aby 


a 


Yo 


— 


yp ey le ena eee hee ert emi | ae Ae a eee | - P BAe: Ds eae a Ape st ae Pibwie ale Feel 

pepe, teat ae: er re dae ie Se Ad =e ‘ aor Ee eae edie ee Go fh 
A Beye 3 * ye re paar ape © Ce Bi ae, Se 21S pares ot ieee ere ie) 9 > a0 
Veale ae yes Rata ee spa Bees, ee pica: ; “eae Pao ge petor hat. on 
Regt res cap Bees ee Be cae ‘ane ales Be" ae eee sins 5S = fo) SS ess aes a 3 y= sera tech tm a age 
Ss ae » ers Seema te Sovee. ee OR oe on eR an ee ci See ee RO ie ytrae ci ae Pre Oe ee als : Ree oy: od ee ye 

i oe ie he . oF 4 nt oS aia Ewer RSS Seer ee 
eee eo ema Be 
Pee Ze eee 7 
Peta eee 
- SE eee 
(Seats ashe tos | a 
ey ety Cae MN 3 . 7 
aad nate et 
Oa Ae eR, . 
Se 7 
Sie gl? ee eee ee 7 
Caics 4 * A RAL ENGI 
Peed. 148 GRICULTU NGINEERING J 
me ee ; 
2a ee Po ate 5 2 FANE , are ; i ee . : 7 
eee : ‘ Se oss ee. Bak See ee Re a ea oy ee ee ok e tr ag ‘ q 
=a Be, 4 an ee Se me eee a EP oe re ae eee Sea Botint ce Ves a + tetas TH eR cea é iar. os | 
=) . oh eee ' : ewes Berek RR ec ERS mR ie oni saa Pee 
a. ae ee ‘ oe ay tea Ro Ris ae Bag RO RS ge eee eae oe ae ee eis Geos ; 
gee cae. aera See ‘ ee ee eee pes ea eo Wee ne oe rete ry “ ‘ie 3 rie 7 
ess. Es oi 4 5 ee SOT ae She eee Sees Rech Se og aX Pt a PG # Pat % pas” igi 5 
ae ae Pe ae : be «is eae se eR ee ac PAROS soe Pee eRe 4 a. STB Ses at ee Oe te Sars <foes % | 
at See: soe 3 ee tke ee Se LY Bena Papormot mec ne aoe Biase enrages sat irs oes we y gay 5 7 bem 

Si eae es Se pe ee es . ie Eo ey De ee OS at ee eae ERA EE po ae OP ee L 
ais we eee. has ee oe : atin eg I ey STEM Re eran Lo age’. ped Nae piota e caal P ' voL 
er eae : oor : i ¢ Pee Rigo se ee ea en ee ae ae CR ey 8 ce ® ¢ es tS. % y fm 8 
Sete eee” oS Lf oe 4 ree Bee eae ae BS ages 4 oe oS ee ees ie Soon Sey ye ae : ar ee i“ Eee ; 
ee Ly ae ke ee . — 4 ee : ee a eh RE a ee ae te Pee eS othe & ; 
coe ie Bey a, : : % - Lg or geeegs Woks he Ee eee eety Oe Bo ee See ER a ne, eRe Bee Ae age Ba BA Be aD q 
Ce ee elt 2 4a teh es sees ae ti Bs P< Sah j Re ES sey Ce a a See Ee Ee Ek Ta ge ay 7 
es ae St ee ae ‘ Bes AS epee ‘ ; ; : Re Doieean © oes re eee Rae is ae ae by 4 7 
Be Pet : F ; ‘ ote oe Anes Oe espe ey ae Se is ar ee 8 ee As ‘i ee eo Xe ¥ oy A oe is ¥4 12 7 
Bap ls: ; : : ee Mee ee ; : : eee ere ees a's ee ee te Of} Su) ae die, <é ee 4 : 
ees ee : 3 Mae Oy ae o. Sahahnae” Sai oe he fe ee eS | eee ee St ea PE A oO ae ie ; 
are ; : Ee x RO ee es Mae ; eo Be en : . AS te ~ - Le Ory £ es 7 
eens 5 ho : . oe | LS eo y i ies e ee : Vk Ay . pueden ety hs ae ® ' 

a +2 Ve 4 ee eis: tei f 4 ‘ Gigs is MGS oy eee 7‘ oak beet > q A 
: ee : ; pie eae Ree ee : : ee a a oO hy Doth 
=a ihe dei : i gon Ag ie a oe ces oot oe Sear: ‘Siig, ONE gs | ie el 
Re aiS-ue Leelee é t : < Fa oO fy age ae =f - ; 
cs ee ‘ eg eee a t : S ee ; i ee NS 6 ere oe Me ab 7 
a ¢ a : z f es See ke 3 OE es Rie ‘ 2 gs AT ke 4 2 “% y Ae 7 at 
ee ES : -_— . —-." ee ee ae: ee. a aaa. El ra | 
: sane 2a’ hs paso ae eee NR te nt eee. © 8) oo : 
by 1 a ag , ie Fe se pees gee “sa " eee eos : Pith A ah et ae, Gee Bek 
ae ag olen ak wae aa ‘ogee es ee ; ee ° ee YS i? Son and 
: te ale Phe : ; i eat Beer ae 2 nee ese e i oe See RR Vee 6) J. oe ee } 
rept ae q es > sae ean for rs toes teens Bian ch Se s :. f i os * ge ee TB Be Ae ne | : R , 
Pat ae ; a sic pe a a a as ; A RAT Mh. Ste ce | £ 7 0c 
x a rey Bee a in ; * eA oe es te : me ? 
oii : ine Bes wet eek ‘ He Sin tae , 4 : 
e eit A Me Ms Ha ae ee CONE RR + ae es, es # Bar ee Se ef ‘ g ‘a “ an 
; Saree: | ; Ss piling PES vie, update me a i he ng + A GE ES " 5 
pe. a : y oe 2 il BRE ce hina cctne al ae 5. ‘ Sg 2 ee 
; ~ “ante La : el — “SS ee, é Liang: © ates . m ¥ a De ? . 
Segoe, Ka 0 RE en OO A cs trees c. : pe : : ee — tomes . + whi 
: eee ie Soke ele tee Rattan en was eee ee ‘ eet ey — ~~ es . 
: aCe i s yi ‘ee i ets i ie aes se . TAN ae 
Pag ae pak : 6 ae own ale 5 2 ae ere ge Oe ae a aes “= —s 4 od - | a W 
ee A , ee SS lee ® - , 
oer Se se ’ ss aad Ne ca” wid 
Fy iedseiceen? te « “4 pee es Oe MMe cares eeweer me eee ot a are ES : STS es Le a a. ee OC 
ees ata RN 74 ee {WEP ney SR Sy a re * Tae <, og ea, =e J i y 
arte Jey hs: 58 8 aa ND a sane (SOE CYR et ee ca a RAHEEM ie Gere a >: 7 ais a org: 
leas Se al « ee cent els aay Ce eh eat: ee ek : ‘ioe ; s . hae. 3 ie 
hn) iat Genie: 9 an (sealer 4 Mer see aia SO GS CURE DO Mies cok ak Ae Same Oe EE “ ‘ gs a \ ae 1: > wee en! ae : 
aa 0 ee ee wine ay =i ae spr 
oo eS ere ee, rors ee EE ee i ge Heed ————. ee 8 Pa be Pp 
4 Ae eee et Ea RE A OR Na Me 88 ce, SR er ees i accie e ap RR om “~ eeen ere ee 7 
Mae ye i> So Ate aaa eee Re mes coe emnaes serena an mo So a ==... Bee re Sn ig = a of ; 
Se ae ey ace See SEL BA ND SOP" ed eS WS Roa US ck es ee a | LE a iq eee © tet _ aa ve 
ee I OE See ee eee sl RR SS | 
aC setae YS ee 7 es 2 ae Aiea : . So a el ap Lar u tet Me Sora eS me ad Bs ine ’ 
‘Mae a q reer eS { (Liner Sea 1 Se Sa en ee AG 5 es Bes Sh eS , 
Pen: Wierechs em E Os salle TER HR eel Bi, Cn we wea Tr A rer Mn 40) 
ale, al Cg or re ee 2 Rise a2! - o BOR ES ENS Nae Ae Ree agen, SE RR re a ae z 4 Bes ah Se oe { 
ae ese ; 4 0 bet allen he] hg onl det od Lee ye aa aa ERP Rae ee a ie eR E er 

Bae it 2 x all ra wb Seis POR NNR ERE Fe sk HS ea eam cd en ex ho te ORO Rk Rae aa aie Nae ee . i. ee 2 
‘ Fe we 4 ie , er rn 7 > Pe Cm ae ROE A Mee BS elo alee ON oh. Sea aes ee ge ae ae se es - Si 
Cea 3 oa, alin By piqubuphieninatrumeats tert he = SE SE nid Regma o Seee * ee 

ecg ieee & Sl eye aie) erases see we Se GN MOND MEE NRE ce er eam toe ove eee pg oe ee Die BaP RD 8) apap crea Ca. © omar $ 5 SS mn Ai mat 
= Se re at a eee i Ne wenn eae : Ben a ae os) : 0 Ek a Fixe Be ee. BR; i te ‘ape 
aes. ete et ae a tae, Sper enc Ra sales ote Dom : . eis y 
Rs See 4 Se yg steak ees rea say —— _ aa ae z% Bee el Fo econ ene amram go ap ‘Sees 
ate eh Se ea : Pale ip CR. WATS nn Fe 5h 5 rr Ra Se Pee a ——_ eer 

<< ee aee en ae Ye teers bax i tae a Sipe it eons Pt ke ee * ee wa 
“ ee A laa ae : baie), ets ieee eet pepe teas { , ee ee Ri Sane aor ee. re Pa na ae 2 ae ¥ Fis 7 r 
ae 4 SO ee ‘sunwcanenemmaben Sein pa eae ll | ag’ 
in Bet Se _ a 8 IE 2 OL BE aes ee os 4 Se —— ~~ aie 6 Le 4 J f 

gee. i= 7: Lads Ee tie Nee te abe ART CS SAR A AA RE FE ED ROE Kees Oo Ow Rt AER Beta an ae —_ ae | ee wey ¥ fo 
‘ E ey. eee Be NG ee ee ae FEN ick 7) ag a Se 4 Bea 4 foo i 
eee itt eee Sema: > 0°18: Wrewe em eens acer ane Haga a tt ie eee aa + men BE — i 

tc uber ees ee NS | Pe ee ee ee GK rem OR cre TS TO ey Bene ae ery bese 7 a 7 Ae 
: ies ee + ie, ewe eR a ot Tt tt tq ce. Ae sage = ——— 
s Beak ee ae eae Catt ttf ee oes Tt ee, = acai agg a all 1 ae... 
ue eee eee cee ee 
af op’ eo ‘ ‘tam am we} one nl “a a fee =e i 869 
bos ~ 2 es Boon ee Ss ee j ae eee) ae 7 es er ‘ gS 4 st _ (ee 
aie roa Doi Pd ro SE cers war es Laokeael faaee or Joe ve " ‘ke{u cg SF i ey 
i 2 ° ES. Fos) ed cet ee ae page vie) ee saa oe eae te if ¢ = ee 
; aia : CO i aes ee - oa os a pie gies 8 ee / a OR Os ; 
pe eae sige ole a es ath Ge a a f areas a i —F Oe oe - my. tbe (a 
ae Ee EE oleae i a mat a = SS Fae 
i Sere 25 atieet << eens . wert ; j so of 2S ee Dephet Oeeu rr ee ws, reget 
3 mae i: > an see ie eM .. # H ait ae $e hae See Tee Ape eas: dal - ky alate _ Tia gems >” eagey 
rie | Sed ali ate eo oe) sy I A Lig oe I na i Sn ee 
+ a Sa EN Fi ‘ _— “tig EO RA ON NA I Nae ee ee 
» ri gate Te? te eg ‘i s -_ 3 eat NE ce a OS AME Xe gle Ae a! ieee Coren op Raw ias se DES aes oe 
Se T oie oa Sh ea Lense ae ee aif ig ane ee ce ee tee OR tee mone SM a ON, A FB Ray ne Te ap hee ak. Me 
2, SS eee e e ah a oe ee. ee oe “dashes EE re ate a hed Oa Si ag tata = SG Mia tet ae: ‘i aed MR tas OL ORE MON Naas gl Rg Fo oop a tama tina - 
Y: aes eon eR ee SR se Ser ee Bie te oe eae aes ge eee Oe Te ER eye, IEE. a gegen an 
pe: > ee <a Eee eg NR eee i Nn, a ea RRR an ger aah gc we REE 8 ee Ey te gpg EE NT rr 
Pape SC Sea ae sagas wae pene TCM eile a es Ea ap mee OE mr ER i A eT da. sgl Pee oo Riera 
ba . cages Shs Tole: Nar x SO OME te Gee Peels, dee 8 Oo Se ES ER IE Ne a eM On OR Ig, oo ae ek oe Raa Oe Oe ae 
ae a . OTR ah Rape anaes Cink Se ot Ae RL Cee ete Ct eR EAE ooo g pb se Be oa" sighs Sake Pie iets nds 5 hee: me the 
So) eee SS me rage fo Wee ae he a 5k). ee ee Comer een ree? cet ie RNA Ee Mg op het hte Sikee WM OMe R MERE aye Tk RN. hare GE nt Eee eS i ee 
tp e.\: ieee: RE ee Ue vanes ts SMe. wel ein Ble a Le gee 2. he Ee pa ete” ale RR cae et ee LS Bc Tenet ct. Se We Fes vee act 
batse fh ig See FS. a at Sr ee SIC lac ha ROR SV OR WAR NS eRe, Mee J) nh ogee. hs AR ae mame SPOIL a ol SOME eae SRE MICS a lB ae a Riad 1). eet 9h, aykore 
te ore Poe oie tage oe aoa sees re gis cae SR 2? ane Beis a aap eet to SS i ToC er, eae ai 3 Rae ey i ae ar be tt a ari eg gon ae als Ae YS Sillig 
Ses. 2. aes ie Nae Mtg. Foto ol, Bod: aati: Ee oe hace one, eect ise eater Lay eed Penne et ge Pens: Eenbiior ee “¢i xo aS ere gk ack Mee AP os re 
Te ha ih ae 
ne 9 SS ee rem 
ioe 2 > eae ‘ 
re ou ay ; A. 
mi ate 2 wens kee = 
lis, Chsh hoe sev 
pin tend ae 
Fears oss er 
ae eee te pe 
sg LO a eat 
Wie Meae Os on 
Oe 1 Ae re 
Me: PEAS 0 P 
‘RASHES Grape st 5 
Be Aa ae oa M4) N 
eee ae eee ( 
Re ts ees ° 
hit p56 e ae 
Rieeige) tera 
ae Be 2 Ake d 
eS a, ‘ 
“alia Segememeae 2 m 
ae | 
are, eR Patna 
Rs. fa 
eee Ve ae = 
a fr 
ees . 
aes * 

s “g Ss tr 

aut ‘ 
? yg ; 

Sees eps : ; 
cha Uae eine tr 

1 alee ae a 9 
eh oa) eee 
OM ae Lay Ly ee mM 
Fate oo. 
ae \ g 
LO i: s th 
e Ree eee ‘ 
ne So NSA ass 
SRB lo ta 
hs Sta See ee ete a 
eae or ee ae eee 7 
Fe eee tebe n 
i et Cote oe 
a Me ee 0 
: ak ; + Bee) ae ¥ 
sae ea ee C 
». 

1 nee Pp 
oe ee ’ 
a een 
Be 7 gees 
Meo: ogee : 
bea Ae YS 
ee ee 
ie ot a 
ee Ae) a 
oes nl ne, 
we ge OS Ste a 
Ger egca tee my ; 

E ad oe Ss bas § 
Le 3 
oy: | eee % 
athe: ae et > 
Se, = ae a ? = ‘ . : , : F est eee 
7 beg Uy BSA ) ‘ x agape: es Re ae i woe 4 3 Le unl eR ea ee S| sc. ee fe Pee le lia OR ei al ea ig «ale 
: by pee Tes See ae ee Be at haa NM 2 oe seeehees ee ee ay. ok 5 eR Od gad o: Sal ere eee Bi nie i) a oa ioe oa ees J 
hs ar MD ees, eS ae Re oe a sae if ac ae ae cue ieee rere’ i 4 
Ware: 6 a ee Soe Se ree Rr ene eu aia sane il is ee cd ee uv 
aie BAR SEO nS sch ge oh, ee eae NS Ta CRN fg BE 2 Oa ee ivi, 4 bf a 
Re et me eee | ae Be Sh a a i : oa 
Se 1 (URES Ct 7 Ste been ar Settee Boe me epee ee a : ¥ ae x rene gd 
~y, Be timex see eae rest ae A yee es et 2 o i Tey ee ie 7 “st Pee M 
ie RE) Sere eae eee ee pear ets 2m Se ees so Na PS ea a ; * ake £4 22 
ar ee ee ee Ee he i hare 2 iy eee et | oe Ab hae “ howl As ee i an i gt. Mit oe 


RING 


AGRICULTURAL ENGINEERING 


yoL 19, NO 4 


EDITORIALS 


APRIL 1938 


“Go West” 


HE West offers a wider variety of agricultural and agri- 
© cultural engineering problems, and of innovations in 
their solution, than any comparable area of the United 
States. 

More special types of farm equipment are manufactured 
and used there than in probably the whole area east of the 
Rockies. Crops grown elsewhere are often grown and 
handled differently there. Many crops are grown there 
which are not widely grown elsewhere. Farming is done on 
a wider range of extensive and intensive operation, in a 
wider spread of climatic and soil conditions. Operating 
organization varies from rugged individualism to wide- 
spread community cooperation. There is a wide assortment 
of examples of plots of ground with unique agricultural 

ssibilities being subject to special engineered control for 
specialized production, to make the most of production and 
market opportunities. ; 

These characteristic features of western agriculture and 
agricultural engineering problems will be featured in the 
program of this year’s annual meeting of the American 


Society of Agricultural Engineers at Asilomar. They are 
offered as attractions to agricultural engineers of the Mid- 
west, South, and East, but not with any idea that western 
methods present ready-made solutions to agricultural engi- 
neering problems in the more prosaic grain, livestock, cot- 
ton, and general farming areas east of the Rockies. What 
they do offer is inspiration and opportunity to grow in 
appreciation of the possible variety and extent of engineer- 
ing approaches to the production and operating problems 
of agriculture. They offer, not ready-made solutions to 
farm operating and operating equipment problems of the 
whole country, but practical, proven object lessons in crea- 
tive originality applied to agricultural engineering jobs un- 
der quite definitely specified conditions and limitations. 

Let’s “Go West’’ to the annual meeting not to see how 
westerners would solve our problems, but to see what they 
do about theirs, and to gain inspiration and appreciation of 
our own capacity to do more about meeting and mastering 
agricultural engineering opportunities in our own states and 
individual jobs. 


The Agricultural Surplus 


GRICULTURAL engineering has been a factor in the 

United States production of an agricultural surplus to 

an extent which warrants consideration of that surplus, in 

the interest of possible improvement in understanding and 
action favorable to farm and general prosperity. 

Mr. F. A. Wirt (a member and past-president of 
AS.A.E.) has been studying this situation over a period of 
several years, and has compiled a large fund of most in- 
teresting and valuable information. His data and analysis, 
on which the following paragraphs are a brief comment, 
provide a good basis for discussion. 

From the time they were successfully established, the 
North American colonies, and later the United States and 
its territories, have continuously produced a surplus of agri- 
cultural crops over requirements for home consumption. In 
addition to improvements in farming methods and equip- 
ment, contributing factors have been our rich resources of 
farm land, foreign capital, foreign markets, comparatively 
free trade, development of water and rail transportation, 
immigration, the Homestead Law, and wars. 

And from the time the colonies were first established, 
trade has brought prosperity, while periodic restrictions to 
trade have resulted in depression. 

Until about 1917, foreign investments in this country 
made it a debtor nation, and our agricultural surplus large- 
ly paid our interest due the people of other nations. Since 
the World War, and particularly since 1930, our growing 
tariffs against imports have seen reciprocal tariffs and quota 
laws raised against our exports in a wave of economic 
nationalism. Agricultural production capacity does not con- 
tract as easily as it expands. The result of this combination 
of circumstances has been a large domestic surplus of farm 
ctops, greatly reduced foreign markets, low prices for farm 
products, and agricultural depression. Reduced farm buy- 
ing power has apparently been a large factor in the coinci- 
dental general depression. 


We cannot correct the mistakes of the past, but by keep- 
ing principles in mind, further repetition of these mistakes 
might be avoided. 

It is elementary economics that mutual benefit to the 
buyer and the seller is the basis of trade. Restrictions to 
honest trade are restrictions to benefits. The United States 
government prosecutes private combinations in restraint of 
trade within its boundaries; it maintains an Interstate Com- 
merce Commission to protect and facilitate sound trade be- 
tween its states; and at the same time it is acting as a 
combination in restraint of trade between its people and 
those of other world states. In view of developments it 
seems desirable to reconsider the extent to which economic 
autonomy is desirable for the people of the United States, 
to reweigh the benefits for which we are sacrificing the 
benefits of our former foreign trade, including our foreign 
market for agricultural surpluses and our farm buying 
power for domestic products. 

It is also elementary that money is a comparatively small 
element of total wealth; that its principal value is as a 
basis of exchange of other values, and that we therefore 
cannot trade only for money, but must accept other values 
in the form of goods and services in return. There is no 
reasonable hope of encouraging export trade while dis- 
couraging imports. The question this country faces is 
whether or not it wants any foreign trade, and if so, how 
much and of what nature. 

As a creditor nation with surplus capital, labor, manu- 
facturing capacity, transportation, and farm production 
capacity all looking for profitable employment. the things 
we can import most profitably are raw materials of which 
our own supplies are low or inadequate. These include 
many of the rarer metals and other natural mineral and 
organic chemicals found or produced more abundantly and 
at lower cost beyond our borders. They can provide em- 
ployment for our productive facilities, and markets for 
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finished products, including agricultural surpluses, with 
minimum dislocation and disadvantage to any particular 
sections or classes of our population. At the same time, 
our own exhaustible supplies can be conserved. Process- 
ing and manufacturing raw materials from more pioneering 
nations and selling them finished products is a natural 
economic opportunity for us as a creditor nation. Inciden- 
tally this trade would create a greater buying power for our 
agricultural surplus, not only abroad, but among our own 
laborers as well, and a greater buying power among our 
farmers for our manufactured products. It would seem in 
the public interest to have these raw materials on the free 
or low-tariff list of imports. 

There is substantial evidence that those of our indus- 
tries which have operated without benefit of protective 
tariff, have experienced the greater benefit of competitive 
stimulation to higher efficiency in management, production, 
and customer satisfaction. Intelligent well-paf@ labor and 
engineered production equipment have repeatedly beaten 
low-wage hand labor in the game of low-cost production. 
It seems doubtful if any industry in the United States 
should have to ask odds over foreign competitors in our 
domestic market. If some protection is necessary, why not 
protect ourselves as consumers and put our domestic market 
competition on a quality basis by requiring imports to meet 
acceptable quality-value standards? Protective tariffs may be 
easier to get than high efficiency, but they are less depend- 
able insurance of a domestic market and positively de- 
structive to our foreign markets. 

Production restrictions cannot solve the surplus crop 
problem because farmers are not one economic class, but a 
large number of classes competing among themselves in 
this and other countries. Production restrictions here invite 
increased foreign competition in world markets. Produc- 
tion restrictions on certain crops mean increased production 
and competition in other crops, together with higher prices 
to farmers who are consumers of the restricted crops. 

There are some good reasons why our agriculture should 
continue to produce a surplus over our nation’s food and 
fiber requirements. It is protection against shortage due to 
crop failures and other emergencies, with resulting high 
food prices, and privation to laboring people. It keeps a safe 
reservoir of the virile farm population with which our cities 
need to be continually revitalized. It stimulates develop- 
ment of industrial uses for our farm products, which will 
contribute to a more sound national economic independ- 
ence than will protective tariffs, with less privation in the 
process. It stimulates farraers to lower their costs of pro- 
duction, thereby increasing their net return, the real wages 
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of laborers, who benefit by lower food prices, and the buy. 
ing power of both. That should interest manufacturers. 

Throughout the history of our nation the improvement, 
production, sale, and use of farm equipment has resulted 
in increasing farm production efficiency, and thereby has 
been an important factor in creating our agricultural sur- 
plus. The farm equipment industry has grown, without 
benefit of protective tariff, into one of our major industries, 
furnishing employment and buying power to a substantial 
proportion of our domestic consumers. Its future hangs on 
the market for agricultural surpluses. 

If agricultural surpluses and foreign trade are desirable 
as indicated, the farm equipment industry is none too big 
for the legitimate economic service it can render. It has a 
future along the lines of its present development. Current 
artificial restrictions to foreign trade could be removed by 
understanding and popular demand. 

If agricultural surpluses are desirable, but not foreign 
trade, the hopes of our farm equipment industry are 
limited to a domestic market with little opportunity for 
expansion. The National Farm Chemurgic Council is mak- 
ing commendable progress in developing and encouraging 
the industrial use of farm products which offers the only 
merkct, other than foreign trade, for farm product sur- 
ple +. But that is a long-time project. It will be several 
years at least before our industries are prepared to utilize 
even the current volume of agricultural surpluses. What 
would happen to farm buying power during those years? 

If neither agricultural surpluses nor foreign trade are de- 
sirable, the hopes of our farm equipment industry as such 
are limited to a reduced domestic repair and replacement 
market. It is really not a hope, but a life sentence to confine- 
ment and atrophy within one small economic cell. 

Agricultural engineering, as a professional factor in the 
production of agricultural surpluses, and all of the other 
arts and sciences of modern agriculture, likewise hang on 
the desirability of agricultural surpluses and of foreign 
trade. In fact, are these not the heart and soul of our n1- 
tion’s opportunity for economic service, for the production 
and distribution of wealth, and for social progress? 

We believe this is a fair brief presentation of the case 
for low tariff and a foreign market for our surplus farm 
crops. If any reader sees and wishes to present a case for 
high tariff in the interest of agricultural and general pros- 
perity, we will be pleased to receive his comments. We are 
interested not in any special group advantage from either 
low or high tariff, but in the true economic relationships 
involved, their understanding, and their application in the 
interest of general prosperity. ; 


Effective Extension Cooperation 


UR attention has been called to the manner in which 

extension entomologists cooperate with other agencies 
in spreading information on insect control. The informa- 
tion is given in a paper by T. H. Parks of Ohio State Uni- 
versity, presented before the last meeting of the American 
Association for the Advancement of Science. Perhaps agri- 
cultural engineers could gain a suggestion or two from the 
practices followed. 

The extension entomologist in state service is said to 
evaluate the most urgent needs within his state and formu- 
late a yearly program of organized insect control based on 
voluntary action. Then he reaches as many as possible of 
the agencies contacting farmers, and interests these agencies 
in passing along information on the approved control 
methods. The agencies include insecticide, fertilizer, and 


spray machinery manufacturers, floral supply houses, farm 
bureau service companies, wholesale and retail seed and 
insecticide dealers, local banks, local canning companies, 
grain elevators, commercial spray operators, exterminating 
operators, railroads, and insecticide salesmen, in addition 
to the usual extension publications, meetings, newspaper 
publicity, and radio. 

The effectiveness of the extension procedure seems due 
to the thoroughness with which the entomologists sell these 
commercial interests on the value to them of passing on 
the state approved practices. It seems possible that such 
organizations as banks, canning companies. and_ various 
dealers could also be convinced of a possible self-interest 
in passing on to farmers more information on proven and 
approved principles and practices in organizing, equipping. 
and operating farms for low-cost production. 
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RACTOR fuel choice seems in most cases to be a 

matter of conclusions formed without much consid- 

eration of underlying facts. Perhaps sales influence 
has pushed clear thinking to one side. This paper is an 
attempt to analyze the tractor fuel situation in the light of 
some generally accepted engineering facts regarding engine 
erformance. From these accepted facts, the conclusions to 
be drawn become obvious. 


For the purpose of this discussion, tractor fuels will be 
dassified as follows: 

1 Tractor Distillate suitable for operation in carbure- 
tor type engines. These fuels have an end point of less 
than 600 F (degrees Fahrenheit) and an octane number 
generally less than 35. 

2 Gasoline, often referred to as third grade, having 
an octane number of 50 to 60. 

3 Gasoline, often referred to as regular, having an 
octane number of 68 to 70. 


In order to confine the discussion to common and typi- 
cal cases in which the greatest number of farmers may be 
concerned, a two-plow, general-purpose tractor will be con- 
sidered. The engine is one of about 200 cu in displacement, 
developing approximately 25 hp. The typical engine is con- 
sidered to be of four cylinders with overhead valves, and 
intake manifolds, as well as compression pressures made 
variable to best suit the operating conditions required by 
each of the three kinds of fuels mentioned. It is assumed 
that the engineering involved in the products of the vari- 
ous competing manufacturers is of the same high order in 
all cases, and, accordingly that any difference in perform- 
ance records of the engines made by different manufacturers 
is due to differences in one or-more of the factors to be 
discussed in this paper. 

The power developed by an engine and its fuel con- 
sumption depend primarily upon two design factors, as 
follows: 


1 Compression Ratio. The higher the compression 
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Presented before the Power and Machinery Division at the 
fall meeting of the American Society of Agricultural Engineers, at 
Chicago, Ill., November 30, 1937. 

Author: Chief engineer, tractor division, Allis-Chalmers Mfg. 
Co. Mem. ASAE. 
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Farm Tractor Fuel Trends 
By C. E. Frudden 


pressure (or ratio), the greater the power and the less fuel 
consumption per horsepower-hour. 

2 Intake Manifold Temperature. The colder the mani- 
fold, still maintaining good overall performance, the greater 
the power. 

The highest practical compression pressure (or ratio) is 
limited primarily by the octane number of the fuel used. 
The higher the octane number, which is the measure of 
the knocking tendency, of the fuel to be used, the higher it 
is possible to raise the compression pressure in designing 
the engine. Other factors also control the maximum per- 
missible compression pressures, but it is assumed that all 
these factors are thoroughly understood by the engine de- 
signers, and there is not much difference between tractor 
engines in these respects. These factors mentioned for refer- 
ence only are (1) diameter of pistons, (2) cooling efficien- 
cy, particularly of the hottest parts of the engine, (3) com- 
bustion chamber design, (4) manifold temperatures, (5) 
cooling water temperatures, and (6) air-fuel ratio. 

Intake manifold temperatures must be high enough to 
properly prepare and distribute the air-fuel mixture. The 
higher the boiling range of the fuel, the higher the mani- 
fold temperature required. The efficient method of heat- 
ing intake manifolds is understood by all tractor engine 
designers, and accordingly all tractor engines are very simi- 
larly designed in this respect. 

Referring to Fig. 1, it is to be observed that a com- 
pression ratio of about 4 to1 is the highest practical ratio 
that can be used in the engine when burning zero octane 
fuel, without experiencing serious “knocking.” If fuels of 
35, 55, or 70 octane are to be used as the basis for the 
engine design, compression ratios of 4.3, 4.8, or 5.5 may 
be adopted with no greater tendency toward detonation 
than when using zero octane fuel in an engine of 4to1 
compression ratio. These figures are not specific for any 
one engine, but represent quite accurately what may be ex- 
pected in a general way in all tractor engines of the type 
and size under consideration. 

Fig. 2 shows in a general way how the fuel consump- 
tion, in pounds per horsepower-hour, decreases as the com- 
pression ratio is increased. The specific consumption at 
4to1 is about 0.66 lb per hp-hr, whereas at 5.5 to1, it 
is only about 0.52. The fuel saving is about 20 per cent 
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“THE TREND IN FARM TRACTOR FUELS WILL BE DETERMINED BY THE PURCHASERS OF TRACTORS, AND THE TAX SITUATION IS A BIG FAC- 
TOR IN DETERMINING THE TREND” 


vig 
~" 


. ee SS mere eae Re SS oo Tr es Ranta, Sane : kee on 4 
. -"! Se: Jae a ire nae fag enh. 2 Mane Vie! Sica 0 el mata 
se x Suite der " - eee: eee Cemeeee | ne ner ene ee) ot ae Boe 1 " is w 
“ ae : ; ..: . 20p Soaee et cae aes fie ene 2 ES ee ay oa Seep = Pr ha . ae i : 
ey. a ti : Mie tee ee SSR ad sr lapel Ane, ye aaa = : Se ay Pa rs : ye tees ts + ee tes 
ere iB a Baas eet Se | Peeeenee a f° eee am WWeroaet : i P 
Be mr - oS | a ee Re eee eh rte * ce SA sented Foot + 
Bak tae et yas : E Se i ah CR ae: ee ES, Sed sth Bp ies Sas Shi oo Fatt 
; 
tT 151 
_ 
7 
; 
q 
7 
q 
7 
; 
q 
. 
q 
q 
7 
: 
q 
q 
7 
7 
7 
q 
q 
- 
' | 
q 
' 
{ 
| 
7 - 
Same 
 £ Saas 
aad 
{ © i. . 
i ma 
i siamese raee 
eet Ste Pi terensceren | RRC ER TE + 
| ie: Ml a tet teins neni cig spinnin Lk en * ae ’ 
| meet yi:* 5 a 4 ; | Sa LY ee ad oe . 77+ ee 2 i 7 aks aw | — — 
| 7... oo ae ee ae : : a lf ere rei or cos oe 
3 oA ee Ae Oe & . % “oR ae _ : x we ~~~ be Si. * ae 
seers in é 5 - RS oh ee = a. ae es stl “ ; “i 
C—O ee ais n a a, NN i of 
7 ar ts ee oN I “ed a ie i. ps Pa, 7 4 = oe 
cay eee eee te —_— o eee: ee eR a -_..e 
j Fie eee SE ET 8 Se a yy ae fl i % . J...) Se  \ ge 
ee ee wii. aaa “Ee ie oe gee gf MO --e ate ; i: 
Vets ee ee oS i iin ee ae Be Ss ge a ; Cie Pee . a call 
; IN ges re scp é a See oe ee oe . fo ae 4 * 
> ay , ———— ae ag % i 1) ——— Fa ‘ bAS J ' 
. ee rerey ge wy of ae ce: : F a 8 i ae — rene ee *s herat oe ' G 
} ae op | ie Fete Ey ht ae Sg Se 9 a 3 <9 = - oe - . vt) Z e oe * 
i Gee ee Pee ee ee IRR ee Eo — ee oe les, Oe - od 7 . 
3 ae FRE ose UT DER RR: f . aS eee ** ue : SS eget Fo P 2 of ow ; ee el 
q ie rege yc ek AA ‘gh: Le eS sors —* Pee ae aes ee es a <a 4 Cat ae ; # — . 
ae) Sar ag Oe ees ae | ae Se a — Per x a ee 4 : 
aa SI EO ee Sey Oe Oe Ses ee ca é ms ae i ins } 
Ne wee ee en Ae ee a =. ee 
Co eee oe ee ee ae rc = eee “% 
Fonte of TA Tai ae TR te EI ho ois EY > ee oe > ict % 
q ee ae wee ee ee ee oe ie a ih ar 4 : ad 3 
j as a; ae - t,t ee FN a Re ee OS es . j 
ge . SS, meee ok Oe a Se ee : AS _— 
; "4 = Te ee Selig, SS a : 3 
| an ee SE ee ed ; _ 
ee a 8 eS Se ee eee 
< i te 
_ 
ae 4 ie ee Re ee a ne ae elo oe ne an a | ‘ 
a ae Stas ics ea Aba 2 “SRO ee st | 3) ~ a ra TES 7c) Eee 2 
¥ Ries: uae oe eft) SRP E eS Sin an oa APSO te ce >) ieee ‘a 
‘e Be ee nig, Do ere eRe se ee a. cca - 
fae ee ar 1 ene ota i as cere i rue me Sie 
Adee ae (ue ee * “ile EP ah Een Palags  kare Se ye igre tae Mai sare ee . pe iy 


eof LLCO 
CCC err 
S228" once BRS 


60 J 
OCTANE £68  SSRARER FUEL 
NO. whe see ee /aeur 
REQUIRED TE TT  eeda peaceeealal 
o. REGEN GR s 
ee Pe ite ap 
SERRE AERA 
a 5 S 7 


COMPRESSION RATIO 


between these two extremes. (It should be 
noted that as between tractor distillate and 
gasoline, there is a difference of about 10 per 
cent in the weight per gallon, and according- 
ly the possible saving between the two ex- 
tremes on a gallon basis is about 10 per cent.) 
Fig. 3 indicates that the horsepower of the 
engine may be increased from 24 to 29 by \ 
increasing the compression ratio from 4 to 
1 up to 5.5 to 1. 

Fig. 4 shows the effect of intake manifold temperature 
on the horsepower of the engine. To burn tractor distillate 
in a satisfactory manner, a manifold temperature on the 
order of 200 F is necessary, whereas when burning gasoline, 
a temperature of 125 F is sufficient for good operation. The 
75-deg difference in temperature means a difference of 
about 12 per cent in power. It is to be noted that on ac- 
count of this loss in power, there is often a tendency to 
run manifold temperatures too low for best all-round re- 
sults when burning tractor distillates. 


Fig. 5 is shown as an explanation for the necessity for 
higher intake manifold temperatures when burning tractor 
distillate. 


Accepting as facts the relative values of the above vari- 
ables, it is quite possible to accurately estimate operating 
costs so far as fuel and lubricating oil is ceacerned, and 
draw conclusions accordingly. A tractor on which accurate 
records were kept for one year is used as a fair example. It 
operated 700 hr and burned 910 gal of gasoline, when built 
with a compression ratio of 4.3 to 1. The cost of fuel and 
oil for the year’s operation is shown in the accompanying 
table using the actual results as a base, and calculating 
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MANIFOLD TEMP. °F % DISTILLED 

the costs under other operating conditions from the data 
submitted. It is assumed that for equally good lubrication, 
twice as much lubricating oil is used when burning tractor 
distillate as when burning gasoline. The costs of fuel per 
gallon are taken as rough averages prevailing in the corn 
belt, but they can be corrected to correspond with locally 
prevailing prices for making more exact comparisons for 
any given locality. 


Aside from the item of operating costs, which will vary 
with costs per gallon and particularly with the amount of 
tax that is added to the cost of fuel, there is a big intangi- 
ble factor, which for a better term will be called “operat- 
the convenience’. It is more convenient to burn gasoline 
than tractor distillate, and if there were no cost differential, 
it is not likely that any farmer would choose to burn dis- 
tillate. No doubt the degree of the spread in costs will 
determine the choice in most cases. In Nebraska and Louisi- 
ana, where the spread is great because of the tax, the choice 
of fuels may not be the same as in Iowa or Illinois, where 
the tax is refunded. In Italy, where it is reported that gaso- 
line sells for 60 cents per gallon, it is unlikely that much of 
it will get into tractor fuel tanks. (Continued on page 157) 


Probable Cost of Fuel and Oil per Year 
(700 Hours) 


200-cu in Engine at 1300 rmp 
in a Two-plow Tractor 


A — 0 OCTANE KEROSENE 24 hp 840 gal kerosene 
4 to 1 COMPRESSION 66 lb 60 gal gasoline 
200 deg MANIFOLD hp-hr 40 gal oil 


760 gal distillate 


B— 35 OCTANE DISTILLATE ) 25 hp 
4.3 to 1 COMPRESSION 6 lb 60 gal gasoline 
200-deg MANIFOLD hp-hr 40 gal oil 

C— 55 OCTANE GASOLINE 23 hp 910 gal gasoline 
4.3 to 1 COMPRESSION 6 Ib 20 gal oil 
125-deg MANIFOLD hp-hr 

D — 55 OCTANE GASOLINE q 29 hp 855 gal gasoline 
4.8 to 1 COMPRESSION 56 Ib 20 gal oil 
125-deg MANIFOLD <= 

E— 70 OCTANE GASOLINE } 31 hp 790 gal gasoline 
5.5 to 1 COMPRESSION 52 Ib 20 gal oil 
125-deg MANIFOLD ) hphr 


Fuel Gas tax, Fuel, oil 
and oil at 5c and tax 
at 8c $ 67.20 
at 12c 7.20 
at 50c 20.00 
$ 94.40 $ 3.00 $ 97.40 
at 8c 60.80 
at 12c 7.20 
at 50c 20.00 
88.00 3.00 91.00 
at 12c =. 109.20 
at 50c 10.00 
119.20 45.50 164.70 
at 12c 102.60 
at 50c 10.00 
112.60 42.75 155.35 
at 13c =—.: 102.70 
at 50c 10.00 
: aaa 112.70 39.50 152.20 
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Power, Fuel, and Time Requirements of 
Contour Farming 


By E. L. Barger 


parts of the world. In fact, it has been used to a 

limited extent in different parts of this country for 
over a hundred years. This type of cultivation, however, 
has never appealed to the corn belt farmer of the United 
States. Not until the U. S. Soil Conservation Service made 
this method a definite part of its program for soil and 
moisture conservation had the farmers of this farming 
region thoroughly considered or seriously attempted con- 
tour farming their land as a regular practice. Many reasons 
have been set forth to justify recommendations for extend- 
ing the practice of contour farming. Foremost, of course, 
has been the conservation of soil and moisture through the 
running of furrows and rows across the slope. Furthermore, 
it is a mecessaty procedure when strip cropping is practiced. 
With the widespread use of terraces, the carrying out of 
the tillage and field operations on the contour aids greatly 
in maintaining the terrace structure. 

A secondary consideration that has been in the minds 
of many and one that should have some influence in en- 
couraging a wider use of the contour system of farming 
is the possible advantage in the saving of power, fuel, and 
time. Data regarding this advantage have been lacking. 

During July and August 1937, tests were made at 
Manhattan and Hays, Kansas, to obtain comparative data 
on contour and uphill and downhill farming practices. 
This work was done cooperatively by the Kansas Agricul- 
tural Experiment Station, the Kansas Engineering Experi- 
ment Station, and the research division of the U. S. Soil 
Conservation Service. 

The objectives of the tests were to measure (1) draft 
and horsepower requirements of several farm implements 
on contour and uphill and downhill plots, (2) fuel con- 
— per unit area of field work done under the two 
conditions, (3) time per unit area required to perform 
various operations, and (4) the effect of uphill operation 
as a limiting factor in tractor operating efficiency. No at- 
tempts were made to measure the number or effect of 


Cres tillage of land is an old practice in many 
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FIG. CHANDLER FARM MANHATTAN, KANSAS JULY, 1/937 


turns. All measurements were confined to small, carefully 
measured areas on rather uniform slopes. All turns were 
made outside the test area. 

Two types of plot layout were used in attempting to 
eliminate soil differences. Fig. 1 shows the general layout 
of uphill, downhill, and contour plots which were used in 
nine of the ten test areas. After selecting a field with suit- 
able characteristics, a line was run parallel to the slope 
with a transit, and elevations were taken. Plot end lines 
were run at 90-deg angles to this line, and 300 ft apart. 
These were placed in far enough from fences or field 
boundaries to give ample room for starting and adjusting 
equipment before reaching the plot boundary. Three con- 
tour lines were run (except plot 5 in which two were used) 
as close to the side of the uphill and downhill plot as 
— They were located near the top, middle, and 

ttom of the slope. Plot 2 served as a contour plot to go 
with plots 1 and 3. This arrangement proved to be satis- 
factory, but it was not possible to combine three areas in 
this manner in any of the other fields. After the plots were 
staked out, backfurrows were plowed and a single, shallow 
furrow was made at the end lines. Six rounds with plows 
made on the uphill and downhill, and two rounds on each 
of the contour plots, constituted a test. A fewer number 
of rounds was made with some of the wider implements, 
but in all cases the area worked was equal to or larger 
than the plowing tests. Test areas varied between 0.212 
and 0.510 acre, and averaged 0.357 acre. 

The second type of field layout is illustrated in Fig. 2. 
It was felt that this type of plot might have some advantage 
with such implements as harrows and disks, with which it 
would not be difficult to cross ground already worked. The 
effect of crossing the worked ground should influence the 
uphill and downhill and contour work equally. A wheat- 
land disk plow, frequently referred to as a one-way disk, 
was used in this plot. The procedure was to make one 
round downhill and uphill, then drive around the corner 
and make a round on the contour. Five rounds on each 
constituted a test. Objections to the plan were that checks 


FIG. 2 SMITH FARM 
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by subsequent fuel tests were difficult to make, because in 
each succeeding case a greater proportion of worked soil 
was covered, and the drive around the corner was time con- 
suming and somewhat unsatisfactory with an implement 
as unwieldy as a disk plow. Plots 1, 2, and 3 were near 
Manhattan on a rather heavy clay loam soil. Plots 4 to 10, 
inclusive, were near Hays. The soil on which these plots 
were located was very dry and ashy, containing some lime- 
stone gravel near the tops of the plots and running into a 
loamy, alluvial deposit near the bottoms of the slopes. 

Implements used in the tests included a two-bottom 

low, three-bottom plow, tandem disk harrow, duckfoot 

field cultivator, wheatland disk plow, and damming lister. 
Five tractors were used, three of them in drawing the 
implements and two in drawing the combined outfit of 
tractor and implement in draft tests. 

Two auxiliary fuel taaks were mounted on the test 
tractors. The main tractor fuel tank and the auxiliary 
tanks were connected by three way valves with controls, con- 
veniently located, so the operator could switch to any one 
while operating. 

In making time and fuel tests the tractor driver turned 
the fuel switch to the test tank as the front wheel of the 
tractor passed over the end marker furrow. An assistant 
and note keeper started a stop watch at the same instant. 
At the other end of the field the reverse procedure was 
followed. After the required number of rounds the fuel 
tank was weighed in. Time for each trip across the plot 
was recorded. The width of test areas was: measured and 
recorded, and depth measurements taken to check on pos- 
sible depth variations between uphill and downhill and 
contour plots. In all tests, however, the depth adjustments 
on the implements remained the same. 

The dynamometer used was of a hydraulic recording 
type built at the college. It is illustrated in Fig. 3. The 
load is traced on a chart which is driven at a rate propor- 
tional to ground travel. A planimeter is used to measure 
chart area and from this area draft is calculated. Length 
of test is taken from the chart. Time is measured with a 
stop watch operated automatically and started and stopped 
by the same hand switch operating the solenoid-actuated 
start and stop recording pencil. 

Draft tests were usually run on the same day that fuel 
tests were made, and in rio cases were ground conditions 
altered by rain between the time fuel tests and draft tests 
were made. Draft tests were made at several speeds, rang- 
ing from about one mile per hour up to a pete 5 equal to or 
above the speed used in the fuel tests, whenever it was 
possible to do so. This gave data with which to plot curves 
of speed and draft, to use in determining the draft at fuel 
test speeds. Draft tests were made on the implements and 
also upon the combined unit of tractor and implement by 
pulling the combined unit through a cable by a larger 
tractor. 

Table 1 gives the results of fuel and time tests on 
plots 1, 2, and 3 at Manhattan with a two-bottom plow. 
The figures in each line are averages of from two to four 
tests. Two conditions are shown here which are typical 
of the two farming practices. The first and third sets of 
comparative data show cases where the uphill travel was 
in one gear slower speed than the downhill travel. The 
second and fourth sets show all data taken in the same 
gear. In this case the tractor was definitely overloaded on 
the uphill travel, but since it is rather common practice for 
a tractor operator to refrain from shifting until he is 
forced to, we included the data. In other (later) tests it 
was frequently necessary to shift on the uphill travel. This 
is an important factor in the results, as can be seen. The 


E: SEE # } 
ene 


FIG. 3 HYDRAULIC RECORDING DYNAMOMETER USED IN DRAFT TESTS 


tests in which second gear was used going uphill show 
30.0 and 27.5 per cent greater plowing capacity on the 
contour and 11.8 and 7.9 per cent fuel savings. The tests 
where no shift of gears was made show only slight gains, 
4.3 and 1.9 per cent, in capacity on the contour, and fuel 
savings of 9.4 and 5.5 per cent. 

Table 2 shows results of plowing tests with a three- 
bottom plow at Hays. On plot 4 it was necessary to shift 
on the upgrade. The time factor was in favor of the con- 
tour by 16.4 per cent and the fuel saving was 8.9 per cent. 
Plots 6 and 7 were plowed with the same equipment but 
all in a lower gear (second). The time saving for the 
contour was negligible, being 1.8 per cent, and the fuel sav- 
ing was 3.0 per cent. 

The results of plowing up and down a 6.21 per cent 
slope and on the contour with a wheatland disk plow are 
given in Table 3. The gear ratio difference between second 
and third gears is less in this tractor, and while the uphill 
travel was made in second, the acre-per-hour capacity was 
only 9.8 per cent greater for the contour test which was 
made in third gear. The fuel saving on the contour was 
22.4 per cent and was the largest saving shown in any of 
the tests. 

A 7-ft tandem disk harrow was used on plots 2 and 3, 
both on plowed ground and wheat stubble. Table 4 shows 
the results of these tests. The tractor had power enough 
to pull the disk in third gear on the contour and downhill, 
on the plowed ground, but it was necessary to run in 
second because the ground was rough. The time saving 
of 1.3 per cent on the contour was of about the same order 
as other tests where the same gear was used and the fuel 
saving was 3.5 per cent. 

It was necessary when disking stubble on the 8.27 pet 
cent ~ to shift gears on the upgrade. The time factor 
was in favor of the contour plot by 28.8 per cent and fuel 
saving was 8.0 per cent. 


Listing was done with a damming lister on plots 8 and 
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Gear Slope, 
————_———- per 
Up Down cent 

2 3 8.17 
0 

3* 3 8.17 
3 0 

2 3 8.27 
3 0 

3° 3 8.27 
3 0 


Aver- 
age 
speed, 
mph 
4.23 
5.15 
4.98 
5.15 
4.25 
5.08 
5.00 
5.08 


*Engine overloaded, not practical gear. 


Acres 
perhour 


Acres 
1.30 
1.69 
1.62 
1.69 
1.27 
1.62 
1.59 
1.62 


Per 

cent 

100.0 
130.0 
100.0 
104.3 
100.0 
127.5 
100.0 
101.9 


TABLE 1. PLOWING WHEAT STUBBLE WITH MOLD- 
BOARD PLOW, MANHATTAN, KAN., JULY 1937 


Equipment: John Deere A tractor on rubber tires and John Deere 
No. 52, two-bottom, 14-in plow on rubber tires. 


Fuel 
consumption 


Pounds Per 
peracre cent 


11.50 
10.14 
11.19 
10.14 
12.04 
11.09 
11.74 
11.09 


100.0 
88.2 
100.0 
90.6 
100.0 
92.1 
100.0 
94.5 


PLOWING WHEAT STUBBLE WITH MOLD- 


DUCKFOOT FIELD CULTIVATOR 


three-bottom 14-in plow. 


Acres 
perhour 


Gear Slope, 
———————_ per 
Up Down cent 

2 3 7.30 
0 

2 2 7.02 
2 0 


Aver- 
age 
speed, 
mph 
3.84 
4.32 
3.39 
3.43 


Acres 
1.83 
2.13 
1.63 
1.66 


Per 
cent 
100.0 
116.4 
100.0 
101.8 


BOARD PLOW PREVIOUSLY CULTIVATED WITH 


Equipment: John Deere AR tractor on rubber tires and Vulcan 


Fuel 
consumption 


Pounds Per 
peracre cent 


7.33 
6.68 
7.41 
7.19 


100.0 
91.1 
100.0 
97.0 


PLOWING WHEAT STUBBLE WITH WHEAT- 


Plot 
No. 


10 
10 


Acres 


Aver- perhour 

Gear Slope, age — 
——— per__ speed, Per 
Up Down cent mph Acres cent 
2 3 6.21 3.11 2.66 100.0 
3 0 3.37 2.92 109.8 


LAND DISK PLOW, HAYS, KAN., JULY 1937 
Equipment: Caterpillar 22 tractor and Oliver wheatland disk plow. 


Fuel 
consumption 


Pounds Per 
peracre cent 


8.00 
6.21 


100.0 
717.6 


DISKING PLOWED GROUND, MANHATTAN, 
KAN., JULY 1937 


Plot 
No. 


3 
2 


Plot 
No. 


8 
9 


tandem disk harrow. 


Gear 


Up Down cent 


2 


2 


2 


Acres 
Aver-  perhour 
Slope, age 

per speed, Per 
mph Acres cent 
8.27 3.12 3.07 100.0 
0 3.17 3.11 101.3 

Disking Wheat Stubble 

8.27 4.25 3.93 100.0 
0 5.12 5.06 128.8 


3 
3 


JULY 1937 


751 damming lister. 


Gear 


Slope, 
per 


Up Down cent 
2 
3 


3 


6.46 
0 


Aver- 
age 
speed, 
mph 
3.18 
3.58 


Acres 
per hour 


Acres 


3.04 
3.58 


Per 
cent 
100.0 
117.8 


Equipment: John Deere A tractor and McCormick-Deering 7-foot 


Fuel 
consumption 


Pounds Per 
peracre cent 


5.10 
4.92 


3.75 
3.45 


100.0 
96.5 


100.0 
92.0 


LISTING WHEAT STUBBLE, HAYS, KAN., 


Equipment: Caterpillar 22 tractor and John Deere five-row No. 


consumption 


Pounds Per 
peracre cent 


6.11 
5.57 


100.0 
91.2 


CULTIVATING WHEAT STUBBLE WITH DUCK- 


Plot 


Deere duckfoot field cultivator. 


Acres 
perhour 


Aver- 

Gear Slope, age 
—————— per speed, 
Up Down cent mph 
2 2 7.30 3.31 
0 -35 

2 3 7.02 3.93 
3 0 4.46 


Acres 
3.33 
3.37 


3.85 
4.48 


FOOT FIELD CULTIVATOR, HAYS, KAN., JULY 1937 
Equipment: John Deere AR tractor on rubber tires and John 


Fuel 
consumption 


Per 
cent 
100.0 
101.2 
100.0 
116.4 


Pounds Per 
peracre cent 


3.86 
3.47 
3.56 
3.03 


100.0 
89.9 
100.0 
85.1 
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9 at Hays. This implement has 6-in bottoms and 20-in 
row spacings. It was necessary to shift gears in going up 
the 6.46 per cent grade. The acres-per-hour capacity of 
the machine was 17.8 per cent greater on the contour and 
the fuel saving was 8.8 per cent. 

Tests on a duckfoot field cultivator are shown in Table 
6. These were run on uphill and downhill plots 4 and 6 
with 7.30 and 7.02 per cent slopes, respectively, and on 
contour plots 5 and 7. The machine was set to run deep 
enough, in the tests on plots 4 and 5, to make it necessary 
to use second gear throughout. The usual slight advantage 
for the contour is seen in the acres-per-hour column and a 
fuel saving on the contour of 10.1 per cent is shown. The 
tests on plots 6 and 7 were run by shifting on the upgrade, 
and traveling down and on the contour in third gear. A 
16.4 per cent time saving and a 14.9 per cent fuel saving 
in favor of the contour was the result. 

Table 7 summarizes all of the tests. They were aver- 
aged first on a basis of the gear in which the work was 
done. An average of all tests in which up, down, and 
contour travel was in the same gear (either second or 
third), shows a time advantage for the contour of 1.8 per 
cent and a fuel saving on the contour of 6.4 per cent. 
Those tests in which up travel was in one gear lower than 
down and contour travel, show an average time saving of 
20.4 per cent and fuel saving of 11.7 per cent in favor of 
the contour. 

The last two lines of Table 7 are an average of all 
tests irrespective of gear, machine, or plot. These figures 
include 52 separate tests, with three tractors and six differ- 
ent implements on ten plots. The average slope of the 
uphill and downhill plots was 7.56 per cent. Time and 
fuel savings average 12.8 and 9.4 per cent, respectively, 
in favor of the contour operation. 

The results of draft and power tests are rather involved, 
due to the effects of the variables of force, distance, and 
time. The curves in Fig. 4 are an example of draft com- 
parisons of the combined units of tractor and a three- 
bottom plow. The draft on the contour is seen to fall 
approximately equidistant between the uphill and the down- 
hill draft. In a comparison of the average of all uphill 
and downhill draft tests with an average of all contour 
draft tests it was found that they were practically identical. 
There was a difference of 0.1 per cent with the combined 
tractor and implement units and 1.4 per cent with the 
implements only. This comparison was made at a 3 mph 
speed in all cases. Therefore, it may be said that the aver- 
age of the draft uphill and downhill will be equal to the 
draft on the contour at a given speed. 

An analysis of the draft data also shows that on the 
average the downhill draft of the combined units was 
about 25 per cent less than the contour draft, and the up- 


TABLE 7. SUMMARY OF TESTS 

All Tests in Which Up, Down, and Contour Travel was 
in Same Gear 

Acres 


Aver- perhour 
Gear Slope, age eee eee 
Plot -~-————-—— per speed, Per Pounds Per 
No. Up Down cent mph Acres cent peracre cent 
Upand down 1,3,4,6 2,3 2,3 7.81 3.96 2.25 100.0 7.86 100.0 


Contour 2,5,7 2,3 0 4.04 2.29 101.8 7.36 93.6 


Fuel 
consumption 


All Tests in Which Up Travel Was in One Gear Lower Than 
Down and Contour Travel 
Up and down 1,3,4 2 3 7.39 3.83 2.55 100.0 7.47 100.0 


6,8,10 
Contour 2,5,7,9,10 3 0 4.44 3.07 120.4 6.60 88.3 
All Tests Irrespective of Gear 
Upanddown — —_ 7.56 3.88 2.43 100.0 7.63 100.0 
Contour — —- 0 4.27 2.74 112.8 6.91 90.6 
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TABLE 8. COMBINED POWER TO TRACTOR AND IMPLE- 
MENT — RESULTS OF TESTS IN WHICH UP TRAVEL 
WAS IN ONE GEAR LOWER THAN DOWN 
AND CONTOUR TRAVEL 


Slope, Horsepower Contour Contour 
Plot per plot horse- 
Equipment 0. cent Up Down Average No. power 
John Deere A 
tractor and two- 
bottom plow 1 8.17 13.8 13.2 13.5 2 16.3 
John Deere A 
tractor and two- 
bottom plow 3 8.27 15.9 16.9 16.4 2 21.3 
John Deere AR 
tractor and three- 
bottom plow 7.30 13.5 11.0 12.2 5 14.7 
John Deere A 
tractor and tandem 
disk harrow 8.27 13.3 9.9 11.6 2 15.4 
John Deere AR 
tractor and duckfoot 
cultivator 7.02 17.2 15.7 16.9 7 21.9 
Caterpillar 22 
tractor and 
damming lister 8 6.46 20.6 23.6 22.1 9 25.6 
Average 7.58 15.7 15.0 15.4 —_ 19.2 
Percent — 81.8 78.4 80.1 _— 100.0 


TABLE 9. COMBINED POWER TO TRACTOR AND IMPLE- 
MENT — RESULTS OF TESTS IN WHICH UP, DOWN, 
AND CONTOUR WAS IN SAME GEAR 


Slope, Horsepower Contour Contour 
Plot per plot horse- 
Equipment No. cent Up Down Average No. power 
John Deere A 
tractor and two- 
bottom plow 1 8.17 22.8 13.2 18.0 2 17.1 
John Deere A 
tractor and two- 
bottom plow 3 8.27 26.1 17.0 21.5 2 21.3 
John Deere AR 
tractor and three- 
bottom plow 6 7.02 13.6 7.9 ms. 7 10.7 
John Deere AR 
tractor and duck- : 
foot cultivator 4 7.30 14.7 8.8 11.8 5 13.2 
Average 7.69 19.3 11.7 15.5 _— 15.6 
Percent — 123.7 75.0 99.4 — 100.0 


FIG 4 
COMBINED DRAFT 
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hill draft was about 25 per cent greater than the contour 
draft. These are also based on a 3-mph speed. The imple. 
ment draft up the slope and down the slope varied by 
about 10 per cent above and below the contour draft. It 
should be kept in mind that these values would appl 
only to the slopes and equipment considered in this study. 


From a power standpoint the picture is somewhat dif- 
ferent. Because of a higher average speed of travel, the 
power ae ig was greater on the contour plots than 
on the uphill and downhill plots. This is to be expected if 
the average of uphill and downhill draft is equal to con- 
tour draft at a given speed. The increase in implement 
draft due to a speed increase and the effect of the increased 
speed on power both tend to increase the contour power 
requirement. By dividing the power data into two groups, 
(1) those tests in which the up travel was in one gear 
lower than the down and contour travel, and (2) those 
tests in which up, down, and contour travel was in the same 
gear, another comparison is made that has a bearing on 
the problem. Table 8 shows the first group. It may be 
seen that the average horsepower of the uphill and down- 
hill travel is less than that on the contour by 19.5 per cent. 
The horsepower on the uphill travel is about 18 per cent 
less than the contour horsepower, and the downhill horse- 
power is about 22 per cent less than the contour horse- 
power. 


A similar comparison of the second case, in which no 
gear shift was made on the up grade travel, is shown in 
Table 9. The horsepower on the contour is practically iden- 
tical to the average horsepower of the uphill and downhill 
tests. This is as it should be if, as stated before, the aver- 
age draft uphill and downhill is equal to the contour. 
Since no shift in gears was made, the speeds were prac- 
tically equal, as may be seen by referring back to Table 7. 
However, the horsepower on the uphill travel was about 
25 per cent greater than on the contour and the downhill 
draft was about 25 per cent less than the contour draft. 


FIG. 5 
THERMAL EFFIGIENCY 
JOHN DEERE MODEL A TRAGTOR 
DATA FROM NEBRASKA TRACTOR TEST NO, 222 
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TABLE 10. SUMMARY OF COMBINED POWER TO TRAC- 
TOR AND IMPLEMENT IRRESPECTIVE OF GEAR 


Slope, Horsepower Contour Contour 

Plot per —___—__—__ plot _ horse- 

Equipment No. cent Up Down Average No. power 
All Average 7.62 17.2 13.7 15.5 _ 17.7 
Percent — 97.2 77.4 87.3 —_— 100.0 


The power summary table shows, for the various tests 
made, 13 per cent less power was required on the uphill 
and downhill plots. It should also be recalled that the up- 
hill and downhill plots required about 13 per cent more 
time (12.8 per cent, Table 7) to do the job than was 
required on the contour. If such is the case, the energy 
requirements are about the same for both farming prac- 
tices. There remains, then, the fuel saving of between 9 
and 10 per cent in favor of the contour practice, for which 
to account. 

It is believed that power data, when applied to a typi- 
cal thermal efficiency curve of a tractor engine, explains 
in part the fuel saving on the contour. Such a curve is 
shown in Fig. 5. Since the power the engine must develop 
to pull the implement, as well as propel itself, is repre- 
sented very nearly by the combined power requirement for 
pulling the tractor and implement, and since this should be 
fairly close to the brake horsepower the engine would be 
developing, then the curve of brake horsepower and ther- 
mal efficiency may be used for the purpose of illustration. 
Take, for example, the data on the John Deere A tractor 
and two-bottom plow, plot No. 3 in Table 8. The uphill 
horsepower was 26.1, the downhill horsepower was 17.0, 
and the contour horsepower 21.3. These, placed on the 
thermal efficiency curve, show efficiencies of 17.8 per cent, 
16.9 per cent, and 18.6 per cent, respectively. The uphill 
and downhill efficiencies average 17.3 per cent, or about 7 
per cent less than the contour efficiency. By placing on 
the same curve data from Table 8 of the John Deere model 
A tractor and two-bottom plow, plowing on plot 3, in 
which the uphill travel was made in one gear lower speed, 
the results are as shown: 15.9 hp up hill, 16.9 hp down hill, 
and 21.3 hp contour, with thermal efficiencies of 16.5 per 
cent, 16.8 per cent, and 18.6 per cent, respectively. The 
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average uphill and downhill efficiency, considering the dif- 
ference in time at which the engine would have operated 
at each, since the engine operated a longer period of time 
on the uphill travel, is about 16.6 per cent, or about 11 
per cent less than the contour efficiencies. It is apparent 
that, in general, in normal field operation the combination 
of the efficiencies of the uphill and downhill work will be 
less than for contour operation. This will be the case in- 
variably if the average horsepower on the uphill and down- 
hill travel is equal to or less than the horsepower on the 
contour. 

Another loss incurred when operating on the up-and- 
down grade, which tends to increase the fuel consumption 
above that on the contour, was increased tractor drivewheel 
slippage on the uphill travel. This was observed but not 
measured. It was particularly noticeable when the uphill 
travel was made in the same gear as the downhill and 
contour travel. 


It was found when plowing on the contour, when an 
equal number of furrows had been made on the upper 
and lower sides of the land, the lower side would con- 
sistently measure greater in width than the upper side. 
Average contour land widths, however, were equal to up- 
hill and downhill land widths. When plowing on the con- 
tour around a backfurrow, on a slope of about 8 per cent, 
land widths averaged 5 per cent wider on the lower side. 
Fuel consumption and draft also were greater by about the 
same percentage on the lower side of the land. This can 
be attributed, no doubt, to the tendency of the plow to 
slide down hill, cutting a wider furrow on the lower side 
of the land than on the upper side. The fact that the soil 
is thrown up hill when travel is along the lower side of 
the land should have little or no effect on the energy re- 
quired, since the soil leaves the moldboard with a given 


velocity and energy, irrespective of the place or direction 
it is to fall. 
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in charge of soil and water conservation investigations at the 
station, for assisting with the work at Hays. 


(Continued from page 152) 


Some conclusions as to farm tractor fuel trends which 
may be drawn from the foregoing, are as follows: 


1 So far as the tractor manufacturer who sells in a 
world market, is concerned, it is plainly evident that engines 
must be made available for burning tractor distillate in 
territories where gasoline prices and gasoline taxes are high. 
A large proportion of farmers, however, under present con- 
ditions will prefer to burn gasoline. 


_ 2 On the basis of fuel costs set up in the accompany- 
ing table, the lowest operating costs can be obtained by 
burning tractor distillate. Even when gasoline is untaxed, 
distillate should cost $25.00 less per year than gasoline. 
If distillate is to be used, the fuel should be purchased on 
a specification of 525 F end point and a minimum of 35 
octane. Fuels meeting these two specifications are almost 
universally available and their use makes possible increased 
power, as well as decreased consumption, as compared with 
zero octane fuels and fuels with 600 F end points. 


3 Gasoline, when burned in an engine having the 


highest practical compression ratio will, on the basis of 
tabulated figures, cost only about $25.00 per year more 
under tax-free conditions, but $60.00 per year more if 
taxed 5 cents per gallon, than when burning distillate. 
A possible saving of $60.00 per year will influence many to 
burn the cheaper fuel. The value to be placed on the addi- 
tional power available and on the convenience of operation 
will have to be decided in each case individually. 


4 At 1 cent per gallon premium, 70 octane gasoline 
in an engine with 5.5 to 1 compression will cost no more 
for operation than 55 octane gasoline in an engine with 
4.8 to 1 compression. The additional horsepower is free. 


5 It is poor economy to burn gasoline in an engine 
with the low compression required for tractor distillate. 
Not only is the fuel consumption high, but horsepower is 
restricted. When conditions favor the use of gasoline, the 
engine should be built to burn gasoline most economically. 

6 The trend of farm tractor fuels will be determined 


by the purchasers of tractors, and the tax situation is a big 
factor in determining the trend. 
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Unit Equipment 


I have had an opportunity to see many different types 

of unit equipment in use, both in kitchens and laun- 
dry rooms. Manufacturers have done many things toward 
home improvement. They have simplified work procedure 
in both the kitchen and laundry with unit equipment. 

Wood and metal cabinets are available for any size of 
kitchen. This should be gratifying to everyone, since the 
subject of kitchen size can keep an argument going indefi- 
nitely. There are those—and I am one of them—who say 
the farm kitchen should be small and compact. Others in- 
sist that they need the large square affair, where meals 
may be prepared in one corner and served in another, with 
the children’s play pen in a third, father’s favorite chair in 
another spot, and a place for mother in the space remain- 
ing to entertain guests as she works. 

Strangely enough, this problem of kitchen size almost 
becomes a geographic one. The old rambling farm house 
of the East and South still spreads its influence for large 
kitchens. The farther west we go, the more there is a 
trend towards the smaller house and more compact kitchen. 

Unit equipment controls the procedure of work by 
placing cabinets around the three major pieces—the refrig- 
erator with preparation space, the sink with dishwashing 
and cleanup space, and the range and serving center. With 
these placed in proper relation to one another, they will 
naturally fall in line on an end or side of a kitchen, and 
the rest of the space may be large or small, according to 
the wishes of the family. - 

The best plan is to use two corners with three walls 
in arranging these units. This results in the U-shaped 
kitchen. Another good arrangement utilizes one corner 
and two walls, and results in an L-shaped work area. This 
may be modified to meet the need. 

It has pleased me to find that designers and engineers 
have recognized the importance of small details when work- 
ing out these units. Here are a few small conveniences 
introduced by unit cabinets that receive high praise: 

1 Drawers in these cabinets are much more conven- 
ient than serving doors. They eliminate stooping and 
reaching for items. These cabinets may contain storage 
bins for flour, sugar, and meat, storage bins for a one or 
two days’ supply of dry vegetables; properly partitioned 
cutting tray; vertical storage of lids, trays, and other flat- 
ware, and bread and cake drawers. 

2 A cabinet beneath the sink is put to many uses. 
There are soap and cleansing powder racks on backs of 
doors of sink cabinets. I know of one company that recent- 
ly installed a beautiful kitchen which is always on display. 
The trick that attracts most attention is the refuse pail 
attached to the back of the sink cabinet door. As the door 
is opened the lid of the container opens to receive any 
waste from the sink. 

3 Step shelves for placing small items of varied size 
and shape in cabinets above the sink, all catch the eye of 
the homemaker. 

4 Electricity has brought built-in lights, plate and 


I MY contacts with various equipment manufacturers, 
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in Farm Homes 


By Ellen Pennell 


towel warmers, and driers concealed behind innocent look- 
ing kitchen cupboard doors. 

5 The space beneath cabinets and attractive shelves 
around windows add to the convenience and beauty of 
these models.. 

The same smart ideas are presented in laundry room 
equipment. Cabinets, tubs, machines, and tables are all 
planned to save steps and make the otherwise drab part of 
the house a showplace and pride of the homemaker. Clothes 
baskets on wheels almost follow the woman around the 
room. And to tempt us further are wall cabinets for tele- 
phone, cleaning supply cabinets, and even linen cabinets. 
All of these prove that much thought has gone into this 
detail of home improvement. 

As I enumerate these devices and conveniences, I begin 
to feel as if I am nearing fairyland, instead of talking 
about practical kitchen cabinets and accessories. Then sud- 
denly I am brought back to earth with the very question 
suggested for this program. Are equipment units practical 
for the farm family? Will they fill requirements of farm 
kitchens? And, finally, are they within financial reach? 

I can imagine nothing finer than simply sending kitchen 
floor plans and ordering the cabinets to come all ready to 
install. It would do away with many a weary session with 
the local carpenter who has built only one kind of cabinet 
for years, and doesn’t intend to bother his brain about 
changing it. 

There are many “ape with some mill work, too. 
It is almost impossible in many areas to get any satisfac- 
tory millwork. It has to be shipped long distances and 
then oftentimes does not fit. It is bulky to transport and, 
if sent by rail, the farmer has difficulty in getting it out to 
his place. If sent by truck, it is sometimes exposed to bad 
weather and damaged before it arrives. I believe that if 
some of the companies manufacturing metal equipment 
would become interested in the rural field, a great many 


more farm families would consider rearranging their 
kitchens. 


Lightweight Concrete Aggregate 


EES concrete aggregate is now being made 
by a patented process for converting molten basic pig 
iron slag into a vitreous clinker of porous, cellular struc- 
ture. Slag as it is run from the furnace is treated with water 
of controlled volume and temperature to produce the de- 
sired result. The clinker is graded to size by crushing and 
screening. 

Production cost is said to be minimized by utilizing the 
initial heat of the slag as it runs from the furnace. Distri- 
bution cost will be minimized by production at various ore 
reduction points throughout the East and Middle West. 
The potential  : ly of slag is practically inexhaustible. 
Immediately avai able supplies are conditioned principally 
on the rate of steel industry operations, which are generally 
proportional to construction activity. 

Further tests are being made by disinterested agencies 
on strength, heat resistance, and other properties of concrete 
made with this aggregate. Indicated uses include concrete 
for fireproofing steel, for floor systems, long-span bridge 
decks, monolithic structures, roofs, lightweight building 
tile, and other prefabricated forms. 
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TEEL and concrete have been used successfully for 
structural purposes for over fifty years. So much has 
been achieved by the metallurgist, the manufacturer, 

and the designer that, if careful consideration is given to 
design and construction, steel framework can be relied on 
for strength and safety. At the same time it conforms most 
readily to architectural, aesthetic, and economic require- 
ments. 

Steel framing makes possible fire-resistant floor, wall, 
and roof construction; eliminates shrinking, warping, and 
decay, and permits speed, strength, rigidity, and lightness 
in erection, since it has high resistance to tension and com- 
ptession stresses, as well as to flexure and shear. 

The agent most destructive to structural steel is cor- 
rosion. Corrosion can be controlled either by providing a 
dry atmosphere, by encasing the steel in a solid, or by 
painting. 

The buildings constructed under my supervision during 
the past two years have resulted in the accumulation of 
much valuable information. Our experience has shown us 
the possibilities of the light-load steel frame and what is 
involved in its design, fabrication, erection, and finish. All 
of the problems have not been solved, nor have all the 
questions been answered. However, we do know that the 
steel frame can be practically applied and utilized for 
building construction, and its cost is not excessive, compared 
with that of other first-grade materials which it displaces. 
The type of architecture which may be followed in the 
design is unlimited. 

Two types of frame have been developed, one similar 
to the ordinary stud and joist construction of wood, the 
other a skeleton frame analogous to that of the skyscraper. 
This paper will be limited to a discussion of the stud and 
joist construction, as used on our projects. 

Of paramount importance in visualizing the application 
of light-load steel framing is its similarity to wood-frame 
construction. The various portions of the steel frame are 
named to correspond to wood members; the order and 


Paper presented before the Farm Structures Division at the fall 
meeting of the American Society of Agricultural Engineers at 
Chicago, November 30, 1937. (NotTE: This paper appears here in 
condensed form. Mimeograph copies of the original may be ob- 
tained by A.S.A.E. members on request to Society headquarters.) 

Author: Professor of agricultural engineering (head of the 
department), University of Georgia, and supervising engineer, 
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Steel Units in Building Construction 


By R. H. Driftmier 


methods of framing are parallel to the best practice in 
handling wood. However, in my opinion, since our fabri- 
cation was done by welding, the analogy should end here. 
Although an experienced carpenter may assist in laying out 
the work, only experienced and well-qualified welders 
should fabricate the steel frame. 

The designs indicated on our drawings, open lattice 
web steel studs and floor joists, and described in our speci- 
fications were set up as a guide and standard of quality. 
Steel joists conforming to the specifications of the Ameri- 
can Steel Joist Institute were acceptable. Acceptable designs 
of steel studs included structural steel channels, single or 
double channels, expanded lattice web, H columns, or 
built-up angles with lattice web members or equal, designed 
and spaced to carry the specified loads. 

All assembly and erection were accomplished by elec- 
tric arc welding in the field. Our specifications require the 
use of a 150-amp, or larger, arc welding unit. Unless the 
engineer and/or architect specifies otherwise, the studs are 
furnished cut to the principal vertical lengths according to 
the customer’s list. Studs for framing around doors, win- 
dows, and other openings are furnished in stock lengths, 
to be cut and fitted on the job. This means that the wall 
studs will be sheared to length and that the latter framing 
members will be cut to length with the acetylene torch. We 
have found, however, that much better results can be ob- 
tained by sawing these members to length. The additional 
cost for such procedure will be more than offset by the 
speed of erection and the elimination of shims, warped 
members, and poor welds. 

The first members used in the construction are 14,x41/,-in 
sill plates, made continuous by welding and anchored to 
the reinforced concrete foundations with 1/,x10-in bolts 
spaced 4 ft on centers. The wall framing may be either 
balloon or platform construction. We prefer the platform 
method since it facilitates assembling the wall panels on 
the ground or floor. The girth used to cap the studs at the 
second floor level is a 1gx41/-in channel with 21/-in legs. 
Studs are tripled at corners, being welded together with 
straps for stiffening. Studs are spaced 24 in on centers, 
taking up odd distances in end spacing. Window and door 
openings are framed in accordance with usual wood con- 
struction practice. We recommend trussing all openings, 
using 11/,x14-in concaved flats placed as tension members. 
Studs are welded to girth with 1-in fillet welds 11% in 
long. The panel is next placed, plumbed, and the studs 
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STEEL FRAMING AND METAL ROOFING AND SIDING ARE ADAPTED TO FARM BUILDING CONSTRUCTION WHERE DURABILITY AND FIRE RESIST- 
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welded to the sill plate with the same weld as for girth. 
Prestressed concave flats are then welded in as horizontal 
bracing for each 6 ft of unsupported height. Diagonal sway 
bracing is installed next. Either /x11/-in plain or con- 
cave flats may be used. We prefer the concave member 
since we were able to secure more effective bracing than 
with the plain flat. The diagonal brace is welded to the 
stud at the bottom and then prestressed and drawn tight 
by means of a ratchet, or similar device, at the other end 
of the diagonal, pulling the panel slightly out of plumb. 
Then the other diagonal is installed and the panel drawn 
back into plumb. The strap is then welded to each stud, 
making sure that the studs are plumb. The floor joists are 
next erected alongside each stud and are welded to sill or 
girth and to stud. Whenever a load bearing member rests 
upon the girth at a distance of more than 8 in from the 
nearest supporting stud, the girth is reinforced. Likewise, 
when framing over or uncer a bearing partition the girth 
or joist is reinforced with plates welded in as struts. Joists 
are bridged once in a span up to 14 ft, twice for spans 14 
to 21 ft, and three times for spans between 21 and 32 ft. 
Two types of bridging can be used—horizontal bridging 
composed of 1x1x!g-in angles coped out for the joist spac- 
ing, or rigid diagonal bridging. 

It should be emphasized that until the entire frame- 
work is completely assembled and permanently welded to- 
gether, great care should be taken to keep it braced or guyed 
to prevent swaying or buckling and to insure that the entire 
framework will act as a unit. The framework should be 
electrically grounded at not less than two points located in 
or near opposite walls. 


FLOOR SYSTEM, PARTITIONS, AND FINISH 


The floor system used with the light-load steel fram- 
ing consists of four essential elements, namely, (1) steel 
joists or other structural members, (2) material used to 
support and reinforce the slab, (3) the slab, and (4) ceil- 
ing underneath. In our designs we used steel joists con- 
forming to the specifications of the American Steel Joist 
Institute. Junior I beams are also satisfactory. The steel 
joist facilitates installation of plumbing, heating, and elec- 
trical equipment. 


The slab over the joists may be precast or poured. With 
precast materials such as gypsum, concrete, or nailer con- 
crete, the top lath is omitted. We do not recommend cin- 
der cescrete for use over steel joists. 

Where the finish floor is to be asphalt tile or similar 
material, a full 2-in slab is sufficient. If the finish floor is 
to be wood, unless nailer concrete is used, wood screeds 
will be required. Then in order that at least 1 in of con- 
crete may be provided below the screed, chairs or so-called 
sleeper anchors are provided, which are attached to the top 
chord of the joist and at the same time hold the screed 
1 in above the top chord of the joist. A 21/-in slab with 
temperature steel is recommended if the slab is to be cement 
finish. 

Many types of construction are available for interior 
partitions, including partition tile of gypsum or clay, pre- 
cast slabs, solid plaster and/or steel studs or channels, all 
with the many types of applied finish material. In our 
dormitories we used the 2-in solid plaster with varying 
degrees of success, and 3-in partition tile, plaster finish. 
With the 2-in solid plaster partition parallel with the joist, 
it is not necessary to add’an extra joist under the partition, 
since this type of partition tends to act as a structural mem- 


ber bridging the floor span. 
Since our buildings were plaster finish throughout, all 
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ceilings and side walls were covered with ¥g in, 3.4-lb 
painted rib lath with ribs up against lower chords of steel 
joists and in against faces of steel studs. All plaster work 
was three-coat, full 3/-in thick. 

The outside finish for steel framing may be stucco, 
stone, brick veneer, or of materials used as ashlar, anchored 
to the steel studs. A continuous membrane of paper-backed 
lath or fabric furred out from the studs by horizontal bars 
or straps, or certain types of composition board, all rigidly 
fastened to the studs, will serve as a stucco base. Brick 
veneer may be backed up by a 1-in parge coat on paper- 
backed lath or composition board, or the masonry may be 
separated by a 1-in air space from insulating board covered 
by building paper. We have tried three types of construc- 
tion with brick veneer. We have found that when paper. 
backed lath is parged (mortar applied with trowel under 
pressure) thoroughly with a waterproofed mortar and the 
remaining space slushed full, that the resulting backing 
will act as a continuous waterproofing and stiffening mem- 
brane. Then if the face brick, conforming to tentative 
specifications of the A.S.T.M. serial designation C-62-36-T, 
are laid with close-shoved joints in waterproofed lime, ce- 
ment, sand mortar, or waterproofed prepared mortar pass- 
ing federal specifications SS-C-181, there is not much possi- 
bility for the entrance of water from the outside. We also 
provide continuous flashing at the base of the studs around 
the entire building with weep holes through the veneer. 

Steel framing is well adapted to roof construction. For 
pitched roofs, regular floor joists spaced on same centers 
as studs may be used. The joists are ordinarily furnished 
to approximate lengths with separate loose-end web plates. 
These joists should be fitted to ridge plates and other roof 
members and then the end struts may be installed to fit. 
Poured or precast slabs of nailing concrete may then form 
the base for the finish roof. For flat roof construction, the 
front wall studs were cut enough longer than the rear wall 
studs to provide the proper pitch for drainage. A 2-in con- 
crete slab with suitable expansion joints was then placed. 
Crickets were built on this slab for drainage to downspouts. 
Scuppers were installed in the parapets at each downspout 
to preclude overload in the case of strainer stoppage. We 
then applied 20-yr bonded built-up roof and flashing. On 
pitched roofs, since the ceiling of the second or top floor 
consisted of steel joists overlaid with a 2-in concrete slab, 
we used wood framing and sheathing. In case of fire the 
roof might be destroyed, but the contents of the building, 
together with its occupants, would be protected. 

The roof construction used on our new dairy barn at 
the University of Georgia may be of interest. It consists, 
in general, of individual trusses built up with 12-in joists, 
4-in studs, and supplementary angles and straps. Each truss 
is welded to a ridge plate and to the bolted-down sill. The 
inside finish was plaster on metal lath. A 3¢-in, 4-Ib top 
lath was clipped to the trusses, and this in turn was over- 
laid with a 2-in topping of nailing concrete. 

No attempt has been made to present any data on cost. 
We know of course what each building cost. We can thus 
arrive at square foot and cubic foot costs. The thing we 
do not know is the amount of the contractor’s profit or 
loss. However, based on our experience, we believe that 
light-load steel framing, as we have used it, offers an in- 
termediate type of construction (from a cost standpoint) 
between wood framing and the conventional forms of fire- 
proof construction. The steel frame, in our opinion, offers 
unlimited possibilities as the structural system forga home 
which will be economical in that it is durable, safe be- 
cause it is fire-resistant, and acceptable since it does not 
restrict architectural style. 
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RRIGATION by sprinkling has been practiced in 
western Oregon for more than twenty years, but rapid 
expansion of this method of irrigation has taken place 

in the last four years. This has been closely associated 
with development of portable pipe for laterals and revolv- 
ing sprinklers to cover areas 80 ft in diameter. 

The one system of sprinkler irrigation that was used 
almost universally, previous to about five years ago, was 
the overhead pipeline sprinkler with single brass jets 
screwed into the line 3 or 4 ft apart. Ordinarily a pres- 
sure of 30 lb was maintained at the nozzles. The sprinkler 
line was then rotated on supporting rollers sprinkling 25 ft 
on each side of the line, or a total width of 50 ft. This 
required that sprinkler lines be placed at intervals of 50 ft. 

Ordinarily only sufficient sprinkler line was installed 
on each farm to handle the quantity of water which was 
being pumped, and the lines were then moved to another 
set of posts. Hydraulic oscillators were sometimes used to 
rotate the sprinkler line so as to sprinkle the entire 50-ft 
strip without attention. More commonly the lines were 
rotated by hand. 

This system was used quite extensively in the vegetable- 
growing districts of western Oregon, and particularly in 
the vicinity of Eugene, where 800 to 1,000 acres of vege- 
table crops are grown for canning. Few other crops were 
irrigated by sprinkling until 1932, except an occasional 
crop of mint. 

Irrigation of vegetable crops was passing through its 
test period in this area in 1923 to 1935. The few irriga- 
tion installations which were made were watched by other 
growers with much interest and with much questioning as 


Presented before a joint session of the Power and Machinery, 
Soil and Water Conservation, and Rural Electric Divisions at the 
fall meeting of the American Society of Agricultural Engineers, 
at Chicago, Illinois, December 1, 1937. 


Author: Agricultural engineer, Oregon Agricultural Experi- 
ment Station’ Mem. A.S.A.E. 


161 


Sprinkler Irrigation in the Humid 
Sections of Oregon 


By F. E. Price 


to their value. Most growers insisted that irrigation was 
not necessary in an area having an annual rainfall of 40 in, 
although very little of this rain came during June to Sep- 
tember. This was also a test period for observing the com- 
parative merits of sprinkler and furrow irrigation, as both 
methods were being used. 


String beans or pole beans were one of the important 
cannery crops on which the value of irrigation was tested. 
The nonirrigated beans were producing 2 to 114 tons 
per acre, while the irrigated beans produced 5 to 6 tons 
per acre, and the latter were of greatly superior quality. 
The gross returns for the nonirrigated beans were $30 to 
$80 per acre, while the irrigated beans made returns of 
$150 to $400 per acre gross, a gain of $120 to $320 per 
acre. The cannery management soon settled the question 
of irrigation of string beans by contracting only irrigated 
beans, because of superior quality. 

This was only the beginning, because irrigation gave 
growers an opportunity to increase yields by improving 
the fertility, so that now yields of 10 to 14 tons of string 
beans are common, and in addition an excellent cover crop 
is assured after the string beans are harvested. 

In this same area table beets for canning are increased 
150 per cent in yield by irrigation. Carrots for canning 
yield 36 tons per acre under irrigation compared to only 12 
tons without irrigation. 

During this test period sprinkler irrigation was greatly 
preferred by growers. Some growers had both sprinkler 
and furrow irrigation on one farm, but it soon became ap- 
parent that irrigation by sprinkling was preferred on a 
great majority of the farms. 

Local conditions which caused this preference are some- 
what apparent. The best vegetable land was adjacent to 
the Willamette River and subject to overflow, and was 
therefore not of uniform slope. The area was also com- 
pletely electrified and power rates were low. Leveling was 
expensive and often disastrous because of gravel bars be- 
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(LEFT) IRRIGATION OF STRING BEANS BY SPRINKLING, LANE COUNTY, OREGON. (RIGHT) IRRIGATION OF PASTURE BY SPRINKLING. BOTH 
SPRINKLER AND LATERAL LINES ARE PORTABLE 
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neath the high points. Irrigation by sprinkling still stands 
as the almost universal method of irrigation of vegetable 
crops on 1,000 acres in this vicinity. 

Irrigation by flooding is the recommended method for 
forage crops in western Oregon, where topography and 
water supply permit. There are many farms where there is 
either a limited water supply or the topography is irregu- 
lar, making flood irrigation difficult or impractical. 


In 1931 a study was started by the Oregon Agricultural 
Experiment Station to determine the feasibility of sprinkler 
irrigation of pasture for dairy cows. The farm where this 
study was made had a maximum water supply of 100 gpm 
during the summer, and the field was quite rolling. A 
3l-in (outside diameter) main and 2-in laterals were 
used. The laterals were placed 180 ft apart and 75 ft of 
l-in hose was used on each hydrant. The hydrants were 
180 ft apart. A 5-hp electric motor was used to drive a 
centrifugal pump which delivered 100 gpm. Ten revolv- 
ing sprinklers each covering a circle 75 ft in diameter were 
used. 

This installation was made at a cost of $50 per acre, 
using second-hand pipe and new 1-in hose. The power 
cost amounted to $7.50 per acre per season, for six irriga- 
tions. The pasture carried three cows per acre for six 
months. Labor to move the sprinklers and attend to the 
pump amounted to 11/4, to 2 hr per day for one man. This 
project stimulated interest in large-circle revolving sprink- 
lers, and since that time there has been a steady expansion 
of this method of irrigation for vegetable crops and dairy 
pastures. 

A trial installation was made on the Webber Dairy 
Farm in Tillamook County in 1933 by the Mountain States 
Power Company. This is-in a district having an annual 
rainfall of 95 in, but very slight rainfall during the sum- 
mer months. Accurate records of the butterfat production 
for the two preceding years were available for the 44 cows 
on this farm. In 1934, 12 acres of irrigated pasture in- 
creased the production of this herd by 1378 lb of butterfat 
over the average of other two previous years. The value 
of this increase at the average butterfat price received in 
that area of 29.1 cents was $401. The following year this 
farm had the same 44 cows on approximately 20 acres of 
irtigated pasture, and the production increased to 2108 Ib 
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of butterfat more than without irrigation, with a value of 
$613. In addition to this there was a considerable saving 
in.feed purchased. The cost of electric power for irrigation 
was approximately $5.00 per acre for the season. 

Mr. Webber purchased the equipment from the power 
company as a result of this demonstration. This installa. 
tion was first used for the pasture season in 1934. In 1937 
there were 35 revolving sprinkler installations used in Til- 
lamtook County to irrigate pastures for dairy cows. They 
are mostly 5-hp installations, with an occasional 7Y,-hp 
installation. These irrigated pastures are usually about 20 
acres in area, although some are larger. Such installations 
cost approximately $1,000.00, and the dairymen are con. 
sistent in their reports that they pay for themselves in two 
years, 

There has been one distinct change in sprinkler irriga- 
tion equipment since 1933. Portable galvanized pipe made 
in 20-ft sections with special rubber gaskets and quick 
couplers are being used instead of permanent laterals and 
rubber hose. The portable lines can be moved in 30 to 45 
min. The 5-hp 100-gpm installations usually have a 4-in 
main of light-weight steel pipe, with Dresser couplings to 
which 3-in portable laterals are attached at 60-ft intervals. 
Usually ten revolving sprinklers covering areas 75 to 80 ft 
in diameter are used. Even the main pipe line is easily 
moved to another field if the pasture is to be rotated with 
other crops. In most instances, the water is pumped from 
streams although there are some shallow well and deep 
well installations. 


This program was attractive to the dairymen in this 
area because it has proven very profitable to them. It is 
attractive to equipment dealers because 55 new farm sprink- 
ler irrigation systems were sold and installed in Oregon for 
the 1937 season. This represented about $50,000 in sales. 
Most of these systems were powered with 5-hp electric 
motors. It was attractive to the power companies because 
these units operate night and day nearly every day in the 
month for three months, except for the time required for 
moving. These 5-hp electric motors each consume 2000 
to 3000 kwh per month during the irrigation season. 


This is also an attractive rural electrification program 
in Oregon for ali — concerned, because installations 
of this type are likely to show a substantial annual in- 
crease for several years. 


Streambed Sediment Load Testing Laboratory 


eee studies will be made by the U. S. 

Soil Conservation Service with the help of this labora- 
tory built for it by the Works Progress Administration of 
North Carolina on Rocky Creek in Iredell County. The 
visible concrete vein walls are five feet apart and segment 
the stream from side to side. A system of pumps, pipes, 
and valves permits bed load samples to be taken from any 
segment or combination of segments for any condition of 
stream flow. Studies are planned to increase information 
on how to prevent depletion of reservoir capacity, nature 
of sediment load-filling reservoirs, relationships between 
sediment load and hydraulic functions of a stream, damage 
by runoff to a particular watershed, limits of justifiable 
expenditure and best methods to control soil erosion, con- 
servation of stream navigability, and prevention of flood 
damage. Similar laboratories are being installed at Green- 
ville, South Carolina, and Dadeville, Alabama. 
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REA Program Makes Progress 


By Oscar W. Meier 


appraisal of the program of the Rural Electrification 

Administration on the sound standard of actual ac- 
complishment. On November 22, 1937, the date of the 
last progress report available at the time of this writing, 
loan contracts had been executed for 321 projects which, 
when completed, will embrace 73,196 miles of distribution 
lines, and allotments have been made for another 29 
projects which will add 6,933 miles more. REA is now 
advancing funds to pay for accepted construction at the rate 
of about 11/4 million dollars per week. Ninety-four projects 
have been energized in whole or in part. As of the above 
date, the average cost of construction on completed mileage 
was $946.20 per mile. This figure includes transformers, 
meters, engineering, and legal fees, even to the cost of ob- 
taining easements. 


Fes time has now elapsed to give some basis for 


PROBLEMS OF RAPID EXPANSION 


As might have been expected, many problems arose in 
the launching of so vast a program in so short a time. Some 
have been solved, others await solution. On the whole, 
however, we feel that something definite has been contrib- 
uted to the techniques of rural electrification in America. 
First of all, it was necessary for our engineers to draw up 
plans and specifications to be used in the construction of 
these lines. To get rural lines built at the per mile cost 
given above, it was necessary to evolve specifications for 
construction radically different from those in general use 
up to that time. Our engineers take considerable pride in 
the fact that the general methods embodied in the plans and 
specifications which they drew up, are now the accepted 
standards for rural line construction all over the country. 


A second major problem was that of proper sizing of 
transformers. Under the piecemeal construction of the past, 
the two or three transformers necessary at any particular 
time could be taken out of stock by the utility and hung in 
place. This was not so in the case of REA projects. Here 
the order for virtually all the transformers to be used on a 
project had to be placed at once. We found that no simple 
formula was available for determining just how proper 
transformer sizes could be accurately determined. The cus- 
tomer surveys which had been made were of little value in 
making these determinations. This was because the farmer 
who had never had electric service, knew little about its 
possible uses. He was thinking principally in terms of 
electric lights, a radio, and a few other limited household 
uses which had attracted his attention in the homes of his 
friends and relatives in the town or city. A few wanted to 
substitute electric power for the tractor in doing certain belt 
jobs around the farmstead. Most of them thought of an 
electric motor big enough to do the job in the same way as 
they had been doing it with tractor power. They knew 
little of the relative costs of motors, of wiring, of trans- 
formers, and of transformer losses incurred when they 
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attempted to perform a high demand occasional job with 
electricity. 

In the first few mcaths of operation, newly formed 
projects employed only an attorney and an engineer. It 
was evident that there were many tasks to be done which 
fell outside the functions of either of these individuals. 
Therefore now, immediately after allotment of funds is 
made, a project superintendent is appointed. This indi- 
vidual acts in a managerial capacity during the period of 
construction. At the end of that time he may or may not 
be employed by the board of directors as the permanent 
manager. 


Among the several duties of the project superintendent 
are those of securing easements, signing the prospective cus- 
tomers on a definite membership and electric service appli- 
cation, making a wiring survey, and securing data on the 
financing needs of a member, together with certain farm 
management data that will indicate the potential possibili- 
ties of this farm in the use of electricity. He does not per- 
sonally have to do all of these things, but he is responsible 
for seeing that they are done. The collection of this data 
serves a number of purposes, as follows: 


1 The customer agrees definitely to take service when 
it is offered. 

2 He indicates whether or not he desires to participate 
in a group installation plan for wiring his premises; he 
checks his wiring requirements as he sees them at the pres- 
ent time. 

3 He indicates the principal pieces of equipment 
which he expects to use within six months, and within two 
years. 

4 He indicates whether or not he needs financing for 
the installation of wiring or equipment. 

5 He gives a general outline of his farming operations, 
which enables the project to estimate his future needs. 


GROUP BIDDING FOR EFFICIENT, LOW-COST, 
HIGH-QUALITY INSTALLATIONS 


At this point it is appropriate to discuss in some detail 
the group bidding plan. We found that there were no uni- 
form standards among wiring contractors for bidding on 
wiring jobs, either in groups or singly. The contractor who 
desired to do a conscientious job was faced with the costly 
procedure of soliciting his work over a wide area and of 
submitting bids on no one standard. Thus another wire- 
man could come along and make a lower bid in total cost, 
but often this would be on an inferior job. The jobs that 
the contractor finally did get were often so widely scattered 
that much time was lost in traveling from job to job and 
between the widely scattered jobs and the shop. To meet 
this problem REA has (1) made financing available for 
wiring individual farm premises, and (2) drawn up ap- 
proved wiring specifications and suggested procedures for 
group bidding (GIF 15 R3 Wiring). These procedures 
include instructions to bidders, specifications for wiring, 
contractor's proposal, and bidders’ qualifications. 

For purposes of bidding, the farms are ordinarily di- 
vided into groups of twenty-five or more located in the 
same general area. The contractor makes his bid on a unit 
basis with all material and labor installed in place and 
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completed. After the contractor has been awarded the con- 
tract on any group, he goes to each farm and writes up a 
definite work order stipulating where work is to go and 
inserts prices in accordance with his group bid. Prior to his 
coming the customer has received from his local association 
a wiring check list and certain literature furnished by REA 
designed to impress him with the necessity of planned, safe, 
and adequate wiring. After the work order has been writ- 
ten, the contractor brings it to the project superintendent 
for the latter's approval. If the customer is being financed, 
the project superintendent gives the contractor the custo- 
mer’s contract for payment and customer's note made out 
in the name of the cooperative, with the proper sums filled 
in. The contractor is also given the customer's form for 
certificate of satisfaction. The contractor is then ready to 
deliver his materials to the job, and at that time he collects 
from the customer a minimum down payment of 20 per 
cent. While there the contractor has the customer sign the 
contract for payment stipulating the terms of payment and 
also the note for the funds which he is to receive from the 
cooperative. When the job is completed the contractor gets 
a certificate of inspection and approval from the authorized 
inspector, and has the customer sign a certificate of satis- 
faction. 


All these forms are then turned over to the project 
superintendent, and a requisition for funds is sent in to 
REA with customer's note or notes attached. A sum having 
previously been allotted to the project for the purpose of 
making these advances, the latter procedure takes only a 
few days time, and then the contractor is in a position to 
receive his pay in full for the wiring job which he has 
completed. 


While it is not necessary to have group bidding in order 
to obtain this REA financing, we find group bidding is 
steadily gaining in popularity. On the North Carolina 
Caldwell project, for instance, approximately 1,000 wiring 
installations were made under this group plan; on the Lin- 
coln County, Wyoming, project approximately 500 were 
made; at Bradford, Pennsylvania, approximately 350 par- 
ticipated. Where this group bidding plan has been put into 
effect, the prices invariably have been materially lower than 
the prevailing quotations had been. For instance, on the 
Ravalli, Montana, project, costs per outlet had been running 
around $3.75. Under group bidding the price was $2.25. 
On the North Carolina project previously mentioned the 
prevailing prices were $2.50; the group bid was $1.75. On 
the Lancaster, Virginia, project the group bid price was 
$1.51 per outlet. The standard specifications are proving so 
satisfactory that they are now being used on all projects, 
regardless of whether REA wiring financing is being used. 


INSPECTION INVOLVES PERSONNEL PROBLEM 


In order to meet the requirements for proper inspection 
outlined in the wiring specifications, we faced a real prob- 
lem. Only five or six states have laws requiring inspection 
for all premises, both urban and rural, which are wired for 
electric service. Only urban users of electric service have 
the protection of municipal laws covering inspection. REA 
believes that all new users of electric current should have 
the protection of adequate inspection. We found a lack of 
qualified men to do this work. The result has been no 
inspection at all in some instances, or long and serious 
delays on other projects. 


To correct this situation REA has set up a system for 
training inspectors. On the projects where no inspection 
service is available, trained electricians are selected who 
are of high integrity and good standing in the community. 
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After these are selected, we attempt to have a school held 
for their special training in wiring inspection according to 
underwriters’ requirements. These schools are being held 
under the direction of state directors of vocational educa- 
tion, fire underwriters, or others qualified and available. 
After training, these men are appointed as accredited in- 
spectors of the fire marshal’s office, or state inspection bu- 
reau, thereby making the inspection service independent of 
electrical distributing organizations. It is believed that with 
this minimum training the immediate problem of timely 
and speedy inspection will be met without delay. 

As soon as it is known that a suitable inspection system 
has been devised for a particular state, the Administrator 
advises all borrowers in that state that in order to protect 
their customers from the hazards of defective wiring, and 
for the protection of the borrower's organization, it is 
necessary that all wiring installations be inspected and 
approved by an accredited inspection agency before being 
connected to their lines. 

We do not consider these steps which we have taken as 
adequate to meet the future national requirements of elec- 
trical inspection. Far from it. We are attempting temporar- 
ily to fill a need and an obligation. 


GROUP BIDDING ON PLUMBING INSTALLATIONS 
FOR ELECTRIC WATER SYSTEMS 


Under the Act, REA is also permitted to make loans 
for plumbing installations. In trying to make such loans 
and in trying to get water systems installed on any con- 
siderable number of farms connected to REA financed lines, 
we found the problems of standardization for mass instal- 
lation to be even more perplexing than the wiring problem. 
Most of the wiring specifications could be written by stat- 
ing that they shall be in accordance with the National 
Electric Code. With no such nationally accepted code to 
refer to in the installation of water systems and plumbing, 
the specifications had to be in detail. We feel that our 
plumbing engineer has worked out a set of specifications in 
which all of you will be interested. 

The first group bidding project on plumbing has just 
recently been developed in connection with the Caldwell, 
North Carolina, project. The survey of this project showed 
quite an active interest in the plumbing program because of 
the success experienced with the group wiring plan. Asa 
result, a survey was made and a proposal submitted to con- 
tractors. Under the group bid made on this project, I am 
told that the plumbing installations will be installed at a 
lower cost than the actual cost of materials alone, of like 
kind and quality, if bought by the customers individually 
at the best price quotations available to them from any 
source. An interesting feature of this particular effort was 
the expressed desire of farmers who have had electric 
service for years from an existing utility, but had never in- 
stalled water systems, to be included in this group plan. 

Field units which we now have in various regions, de- 
veloping a utilization program on REA projects, are carry- 
ing on their work substantially as it has been outlined pre- 
viously. Copies of both our wiring and plumbing specifi- 
cations, and procedures for securing group bids are avail- 
able for distribution. Members of the A.S.A.E. are urged 
to secure copies of these specifications and procedures, and 
to study them. We will welcome any suggestions for their 
further improvement which members of the Society may 
have to offer. 
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EVERAL developments in recent years have stimu- 
lated interest in dusting for pest control in the citrus 
industry of California. Ten years ago it was found 
that sulfur dust was an effective control of citrus thrips. 
As a result, dusting has practically replaced spraying for 
this pest. Where dusts are effective the cost of control is 
considerably less than spraying. 

Citrus red spider has been causing a great deal of 
trouble in many of the citrus areas of Southern California. 
Sulfur and sulfur compounds were the earliest materials 
used for red spider on citrus and are still used to some ex- 
tent. Oil sprays, as well as selocide, have also been used. 
However, the use of selocide has been seriously questioned 
from the residue standpoint and oil sprays evidently have 
certain undesirable features with respect to the general 
health of the citrus tree, together with adverse effects on 
the fruit. Recently some new toxic organic materials have 
been developed which offer a great deal of promise for the 
control of citrus red spider. This development has de- 
manded an improved type of duster because the require- 
ments for applying dry materials for red spider differ 
considerably from those for thrips control. Thrips popula- 
tions occur largely on the outer part of the tree, on the 
new growth, so that sulfur dust can drift into and on trees 
and still effectively control the insects. This is not the case 
with red spider. The dust must cover all surfaces of the 
foliage and fruits on the tree, both inside and out. This 
type of coverage calls for a large and efficient duster. 

There are two important advantages of dusting as com- 
pared to spraying: (1) It is much faster, and (2) it is 
considerably less costly. If dusting can be made as effec- 
tice as spraying, and at the same time less costly, then it 
will be a real contribution to the citrus industry. 

The present dusters now in use vary from small factory- 
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Dusting for Control of Citrus Pests 
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built units, with one or two hand-operated nozzles, to 
large fans driven with automobile engines, discharging the 
dust stream through two fishtail spreaders, each having a 
vertical spread of 4 to 5 ft. The latter type have all been 
constructed by or for individual growers, and it has been 
largely through their perseverance and convictions that the 
dusting program has progressed. Most of these machines 
will discharge a big cloud of dust, but in most cases it is 
not effectively blown into the tree. 

During the past three or four years, there has been a 
decided trend toward the use of multivane fans in order 
to obtain large volumes of air with reasonable power re- 
quirements. All of the dusters formerly used pressure or 
exhauster-type fans, amare 4 because that is the type of 
fan used on manufactured dusters. It is impossible to 
obtain adequate coverage with the small volume fans, that 
is, if reasonable speed of dusting is maintained. 

Two years ago the entomology division of the Univer- 
sity of California at Riverside requested the agricultural 
engineering division to aid them in developing equipment 
with which they could apply experimental insecticides in the 
field in order to find a control for some of the citrus pests. 

It was their opinion that it would be necessary to have 
a combination duster that would apply dust underneath 
and up through the tree, as well as on the outer foliage. 
Practically no information was available as to the amount 
of air.or velocity required for dusting work. Observations 
of several of the better dusters with fishtail nozzles led 
us to believe that we might get better results with a com- 
bination duster having a nozzle that would float on the 
ground under the tree and discharge in a vertical direction, 
and another, hand-operated nozzle that would give a cover- 
age of dust to the exterior of the tree. With this as a 
basis, we selected a No. 3 Master multivane, forward- 
curved-vane-rotor, single-inlet fan. For experimental pur- 
poses, and to reduce costs, the unit was designed to treat 
only one side of a tree row at one time. A Model A Ford 
with factory reconditioned engine was selected to drive the 
fan. The car frame was cut off just back of the universal 
joint and front wheels and axle removed. This left an 
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MG. 1 (LEFT) AND FIG. 2 (RIGHT) TWO VIEWS OF THE EXPERIMENTAL CITRUS DUSTER WITH UNDERTREE NOZZLE AND HAND OPER- 


ATED CANVAS NOZZLE. 


ROTATING BRUSH TYPE DUST FEED 
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engine that was mounted complete with clutch, electrical 
and starting equipment, radiator and fuel tank. This engine 
was directly connected to the fan through a flexible coup- 
ling. The duster unit was designed to run at 1200 rpm, 
and at this speed would discharge approximately 10,000 
cu ft of air per minute. 

The engine and fan were mounted on a 4-in channel 
iron frame in order that the entire equipment could be re- 
moved from the truck as a unit. A V-type hopper was con- 
structed with a 6x16-in cylindrical palmetto-fiber brush 
located in the bottom. Directly under the brush and 
fastened to the bottom of the hopper, was a sheet metal 
plate with a series of 34-in holes. The brush carried the 
dust around and between bristles and rubbed it through the 
holes where it fell in a trough leading to the intake of the 
fan. A false bottom with holes matching those in the 
stationary plate under the brush provided a means of clos- 
ing off a portion of the feed holes, thus regulating the 
amount of dust delivered by the brush. This type of feed 
was believed necessary because the dust material was fairly 
sticky, having 20 per cent by weight of oil mixed with it. 
The fan casing was set so it discharged vertically. An 
adapter bonnet was placed over the discharge to turn the 
air at right angles and also divided the air into two ducts. 
One duct led to a hand-operated, 71/,-in diameter canvas 
nozzle, the other to the underneath nozzle. 

The underneath nozzle consisted of a box with five 
rectangular outlets each 2x6 in in cross section at the dis- 
charge opening. These outlets were staggered in an echelon 
manner so the total discharge opening length was 30 in. 
This nozzle was welded to a 10-in diameter sheet metal 
pipe, on the end of which was a 90-deg elbow that tele- 
scoped over a 45-deg elbow. This joint allowed the nozzle 
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and supporting pipe to float along the ground and also to 
be turned around and back of the truck for transportation. 


- This equipment (Figs. 1 and 2) was used during the 
fall of 1936 and considerable information was obtained as 
to the efficiency of the duster, as well as to changes that 
would be necessary to accomplish satisfactory dusting. The 
hand-operated canvas nozzle was not entirely satisfactory 
because on large trees there was too much chance of the 
operator failing to cover all of the outer tree surface. The 
field tests indicated that the undertree nozzle should have 
the discharge band of dust increased from 30 to 60 in 
before the skirts of the trees could be properly covered, 
The results of these experiments also proved that it was 
not necessary to add oil to the dust mixture, so this factor 
eliminated the trouble in metering the dust into the fan. 
Ordinary sulfur feed hoppers would handle the dusts with- 
out oil very well. 

In view of the encouraging results during the 1936 
season, changes were made on the duster unit early this 
year, which was believed would overcome the defects of 
the duster as used last year. 


Previous work indicated that a fishtail nozzle is desir. 
able for outside coverage if some flexibility is provided. 
Objections to most of the present commercially operated 
dusters with fishtail nozzles are that they fail to have a 
wide enough spread, and thus miss the skirts and tops of 
large trees. Furthermore, they are stationary and discharge 
the dust in one fixed direction. 

After taking many measurements of average and large 
size citrus trees, a fishtail nozzle was designed so that it 
would direct the dust stream to cover trees 25 ft high and 
spaced 24 ft apart between rows. This nozzle differs from 
any now in operation in that it (Continued on page 169) 


EXPERIMENTAL CITRUS DUSTER 


Fig. 3 (Upper Left) and Fig. 4 (Right) Improved type experimental citrus duster using a large fishtail nozzle with hinged deflectors. 
Fig. 3 shows duster in operation. Fig. 4 shows deflectors in extreme position to deflect dust stream back toward a tree. Fig. 5 (Lower 
Left) Experimental undertree dusting nozzle in operation. Fig. 6 (Lower Center) Undertree nozzle rotated for turning or transportation 
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Relationship Between Engineering and Agronomic 


Practices in Soil and Moisture Conservation 
By Quincy C. Ayres 


relationship than that existing between engineering 

and agronomic practices in the field of soil and mois- 
ture conservation. Artificial control of water on much of 
our best agricultural land, whether by drainage (including 
overflow protection), irrigation, or velocity retardation, is 
a prime necessity before the agronomist can hope to begin 
successful operations. On the other hand, the engineer is 
dependent upon the agronomist for preknowledge concern- 
ing the kind of crops to be grown, moisture requirements 
of each, physical and biochemical properties of the soil, 
rotation plans to be followed, and similar information be- 
fore he is in a position to undertake intelligent design. 

Engineers and agronomists differ widely in background 
and training, in their stores of specialized knowledge, in 
habitual thought processes, and in methods of approach to 
a problem. Each has a distinct and vital contribution to 
offer and the success of any venture, in the long run, de- 
pends upon cordial and coequal cooperation. Every phase 
of soil and moisture conservation bears abundant evidence 
of the interdependence between engineering and agronomy, 


and it is the purpose of this paper to call attention to some 
of the more obvious relationships. 


Drainage. There is no need to review the impressive 
statistics on drainage nor go into details concerning the 
engineering operations involved. These are well known 
and understood by agricultural engineers. Suffice it to say 
that much of the best land in the United States today is 
land that has been made productive by drainage. There is 
no denying, however, that a certain amount of odium is 
now attached to drainage operations in the minds of many 
laymen. This odium is due almost entirely to overemphasis 
on drainage failures. The failures, in turn, are ascribable, 
in some degree at least, to errors in judgment by over- 
zealous, old-line engineers who were in charge of the 
projects, and who gave insufficient attention to the agro- 


nomic features involved when weighing costs against esti- 
mated benefits. 


I WOULD be hard indeed to imagine a more intimate 


PREPARING NEWLY DRAINED LAND FOR CROP PRODUCTION 


Not all newly drained land is immediately and auto- 
matically available for growing cash crops. Much of it 
fequires an intermediate stage of development through the 
application of agronomic practices. This may be illustrated 
very well by the following paragraphs which have been 
adapted from a recent radio address by H. D. Hughes, 
agronomist of Iowa State College, on the subject, “The 
Handling and Cropping of Newly Drained Soils”: 


Such land is likely to consist in large part of peat, 
muck, or marsh-border soil, with any degree of gradation 
between these. Peat is partly decomposed vegetable matter 
which, without drainage, is preserved under water in a 

Presented before the Soil and Water Conservation Division at 
the fall meeting of the American Society of Agricultural Engineers 
at Chicago, Ill., December 2, 1937. 

Author: Associate professor of a 
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pickled condition. With drainage, any acids which may be 
present are leached out, oxygen and bacteria come in, and 
decomposition gets under way, the peat being changed into 
finely divided black ,material known as muck. 


On soil that has been covered with water very little sod 
may have been formed, but on much of the marsh land to 
be cropped, a heavy sod must first be disposed of. With a 
tough, heavy sod, the first plowing is shallow in order to 
turn the sod completely for maximum exposure, but on 
unsodded peat deep plowing is practiced, especially if the 
peat is shallow, in order to mix in some of the subsoil and 
thus improve its physical condition and fertility. Marsh 
soils in which there is no heavy sod, or after this sod has 
been broken down, are quite mellow and loose and will 
generally require packing and firming with a heavy land 
roller in order to prepare a satisfactory seedbed. At least 
two years are required to subdue heavily sodded marsh 
land from the time it is first broken. 


Newly drained soils are usually high in lime content, 
and contain an abundance of organic matter and nitrogen. 
Nevertheless, the application of small amounts of manure 
is helpful in introducing microorganisms essential to hasten 
satisfactory decay. Superphosphate, either alone or in com- 
bination with muriate of potash, has been found quite 
beneficial in some instances as an auxiliary fertilizer. 

Buckwheat is a favorite first crop on peat, not only 
because it assists in sod decomposition, but also because the 
best yields of grain follow very late seeding. In addition, 
damage from worms, likely to be present in large numbers, 
is mitigated by late seeding and by the fact that the crop 
is drilled or broadcast. Hungarian or common millet, oats 
for hay, soybeans, rape, and flax are other recommended 
crops, although flax is preferred as a follow crop and is 
not considered desirable for pioneering. Seeding loose soils 
to timothy and alsike clover and pasturing the first year is 
considered excellent practice. 


The foregoing deals primarily with the treatment of 
waste land in process of being converted by drainage into 
soils almost indescribably fertile and productive. Another 
prime function of drainage is to assure better control of 
ground water on lands already being cropped, by installa- 
tion of underdrains at such depth and spacing as to best 
fit a particular set of soil and crop conditions. Really 
thorough and adequate drainage holds the water table 
practically constant at optimum depth, and thus insures 
greatly increased yields of better quality crops at the same 
acre-cost of production. 


Irrigation. Although differing radically in details, what 
has just been said about drainage applies equally well in 
the field of irrigation. Failure by old-line engineers to take 
into account certain agronomic and economic facts, in the 
two decades from 1902 to 1922, caused a major upheaval 
in federal irrigation policy, and all but wrecked one of the 
finest aggregations of top-grade engineering technicians 
this country has ever seen. Utmost competence in apply- 
ing the laws of hydraulics and in structural design is with- 
out avail, if cropping possibilities or any special agronomic 
difficulties do not justify the cost of supplying water. 
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If predictions of probable markets appear reasonably 
sound, irrigation developments usually divide into five 
classes of operation: (1) Dependable supply of water, 
which must be adequate in quantity and satisfactory in 
quality, whether the source be from wells, lakes, flowing 
streams, or reservoirs; (2) conveyance to irrigable land, 
which may vary from a few simple structures and short 
surface ditches to an elaborate and costly system of canals, 
flumes, tunnels, pipes, superpassages, culverts, siphons, 
massive check and turnout gates, warped-surface transition 
structures, and accurate measuring devices; (3) preparation 
of the land, which involves the removal of native vegeta- 
tion, grading and smoothing the surface, and construction 
of head ditches, laterals, corrugations, borders, banks, and 
crosschecks; (4) measurement, control, distribution, and 
application of the water in such quantities and rates as to 
conform to optimum soil and crop requirements, whether 
the method be by surface flooding, or by the use of under- 
ground pipes with or without risers, overhead pipes (or 
flex-jointed, portable surface pipes) with nozzles, or by 
allowing the water to ooze through porous hose, and (5) 
maintenance provisions to insure continuity of operation 
and, in the West, to prevent alkali accumulation as the soil 
is transformed from arid to semihumid characteristics. 
Inasmuch as the area of potentially arable land in the 
West vastly exceeds the amount of water available, even 
if every drop were conserved and utilized with ideal effi- 
ciency, irrigation progress will depend upon elimination of 
present wasteful practices and better adaptation of available 
water to moisture-holding and transmitting properties of 
the soil. Such things as amounts and rates of application, 
time and frequency of applications, and methods as related 
to crop needs and soil possibilities determine the efficiency 
and economy with which water is used. Great possibilities 
for improvement are apparent, and moisture conservation 
in irrigation is preeminently a job to challenge the com- 
bined resources of both engineers and agronomists. 
Erosion Control. Important as are joint activities in 
drainage and irrigation, it must be admitted that the most 
popular opportunities for immediate service lie in the field 
of erosion control. While fundamental principles are much 
the same, their mass application to this new challenge has 
come with such explosive suddenness as to produce a state 
of bewildered confusion from which we are only now be- 
ginning to emerge. Truly scientific answers to many ques- 
tions must await the results of additional years of experi- 
mentation and research, but meanwhile the problem is 
shaping itself in such form as to present clear features. 


AGRONOMIC CONSIDERATIONS IN TERRACE DESIGN 


Take terrace design for example. Terracing has with- 
stood the test of time and has become established as a 
valuable, if not essential, support for sloping-ground agri- 
culture, but we need more flexibility and better coordination 
of principles to get away from rule-of-thumb practices. 
Failures have been in almost direct proportion to the degree 
of carelessness and ignorance exercised in terrace design 
and construction. 

Instead of assuming that steepness of slope is the only 
major variable affecting terrace spacing, should we not 
give more recognition to fundamental differences in soil 
behavior at times in the cropping cycle when the surface 
is bare and wholly unprotected by any kind of vegetation? 
It is inevitable that such periods must occur in any rota- 
tion plan. At such times the inherent resistance to dis- 
lodgment of individual soil particles is of vital significance, 
and this property has been shown to be dependent upon 
only three simple and easily determinable characteristics, 
namely, dispersivity, moisture equivalent, and colloid con- 
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tent. On all soils where porosity of texture and friability 
of structure, under the best cropping practices, are insufh- 
cient to absorb all rain as fast as it falls, surface runoff is 
bound to follow and the amount of the ensuing soil loss 
is a direct function of the three simple characteristics just 
mentioned. Why do agronomists not give more attention 
to this vital matter, and work out practicable techniques 
for field testing? Can it be that they regard it in the same 
category as soil testing to determine supporting power for 
higkess pavement slabs and foundations, where engineers 
have worked out their own techniques? 


RATIONALIZING TERRACE DESIGN PROCEDURE 


Certainly a vast amount of work needs to be done by 
somebody to put terrace design procedure on a more ra- 
tional basis and to reduce the large “factor of ignorance” 
which must at present be applied. As I see it, the well- 
known formula, Q = CIA, should come into more general 
use as a means of determining the poo capacity of 
terrace channels under any given set of conditions. The 
drainage area, A, is a direct function of terrace spacing, 
which should be the maximum permissible on any given 
slope for a soil of known inherent resistance. The coeffi- 
cient of imperviousness, C, is largely fixed by soil infiltra- 
tion properties in the various profile horizons, which can 
be identified approximately from a knowledge of texture 
and structure, together with the cropping system prac- 
ticed. There remains only to estimate the time of concen- 
tration at the outlet of each terrace and pick off the rain- 
fall intensity corresponding to any desired frequency period 
from the charts in USDA Miscellaneous Publication No. 
204, to make a complete solution possible. Knowing the 
critical runoff, the grade and cross section of the channel 
can be adjusted to yield the required capacity by use of the 
Manning velocity formula and of the relationship, Q = aV. 

Once terrace design is established on a rational basis, 
the proper frequency period to select will need to come in 
for more detailed attention. The theory is, of course, that 
an economic balance should be reached whereby the damage 
resulting from failure at periodic intervals is less than the 
cost of providing additional protection. It seems to me 
that this may be the key to explain wide differences of 
opinion now held by engineers whose conditions of prac- 
tice vary. The type of farming prevailing, kind of imple- 
ments and power units used, and the general intelligence 
of the farm operator will have a large bearing on the fre- 
quency period selected and on the consequent capacity 
provided. The point here is that the chances of closer 
agreement in ideals and practices will be greatly enhanced 
if we start comparing quantitatively in terms of funda- 
mentals, instead of continuing to argue over such things as 
spacings, lengths, grades, and cross sections. 


Use of Vegetation. No line of activity illustrates the 
need for cooperation between specialists better than the 
use of vegetation as an important aid in control of erosion. 
It is the function of agronomists, ecologists, and others to 
determine the growth characteristics of various plants, theit 
zones of natural habitat, soil and moisture requirements, 
hardiness, et cetera, but it is up to the engineer to evaluate 
quantitatively the values of the several species and to deter- 
mine their limits of adaptability as engineering materials 
of construction. This means that a body of experimental 
data must be built up such as that now in existence for 
burnt clay products, concrete, masonry, wood, and various 
bituminous materials. It may not be necessary to go to the 
refinement of determining fiber stresses, moduli of elastic- 
ity, moments of inertia, and other similar properties, but 
the principle is the same, even though one group is immo- 
bile and inert, whereas the other is alive, growing, and 
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capable of self-propagation. Certainly such things as dura- 
bility dependability, behavior under water loading, condi- 
tions needed for satisfactory growth, and time required for 
establishment, should be matters of engineering record. 
These data will not only enable decisions to be reached 
regarding the need for supporting mechanical structures 
but will also permit cost comparisons in relation to sur- 
rounding land values and thus make it possible for the 
engineer to perform his true function of “doing the job as 
well as it needs to be done for the least cost consistent 
with that end.” 

Vegetal cover as an engineering material of construction 
has wide application for such purposes as gully restoration 
and control, stream bank protection, terrace and outlet 
channel stabilization, filter strips in cultivated fields and 
above diversion ditches, and others. The particular grasses 
and vines that are proving themselves best adapted for 
these purposes in various parts of the country are admirably 
discussed by T. B. Chambers in the September 1937 issue 
of “Soil Conservation” (vol. III, no. 3). This article is a 
good example of the kind of erosion engineering literature 
now being built up and that is so badly needed. 

It goes without saying that the engineer should com- 
mand thorough familiarity with mechanics, hydraulics, and 
structural design, as well as with properties of materials, 
in order to take full advantage of vegetal aids and adapt 
them most advantageously to his purposes. In addition he 
will be able to suggest many helpful practices such as 
plowing and cultivating on the contour, contour furrowing 
of pastures and orchards, and use of explosives in opening 
tight subsoils, and flattening gully banks. Among the me- 
chanical devices already in use are pocket and basin form- 
ing machines, deep chisel cutters, sod strippers, and con- 
tour furrowers, not to mention the several types of machines 
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designed especially for terracing and other conservation 
earth-moving jobs. 

This discussion could be carried on almost indefinitely, 
but enough has been said to bring into focus some of the 
numerous points of impact between the work of the soil 
and moisture conservation engineer and that of other 
specialists. What is needed all around is a spirit of will- 
ingness to cooperate for the common good by well-trained 
men of integrity and ability, of judgment and tact, of 
brains and heart. It is very easy to carry questions of tech- 
nical prerogative to absurd extremes, as exemplified by an 
engineer being required to seek from a forester an “official” 
reply to the question, “What kind of a tree is that from 
which I just gathered this basket of walnuts?” And shall 
the engineer insist upon the right to execute or personally 
supervise each and every operation in connection with the 
simplest problem in land mensuration and mapping? There 
may be some excuse for sharp distinctions in the trade 
boundaries of labor unionists, but for those who aspire 
to recognition as intellectual professionals to quarrel and 
bicker over questions of petty jurisdiction is, to say the least, 
an unlovely spectacle. After all, the control of erosion on 
sloping, cultivated fields is normally a problem in hillside 
drainage, and its solution is clearly a direct engineering 
responsibility. Keeping productive soil in fit mechanical 
condition has long been recognized as a job for engineers 
whether the particular method of treatment be draining 
excess water from wet land, preventing overflow on flat 
land, removing obstacles from encumbered land (stones 
and stumps), applying water to dry land, or retarding run- 
off from steep land. All of these operations obviously 
branch from one and the same stem, namely, soil and mois- 
ture conservation. This plain and simple fact, because it 
is so plain and simple, is ultimately bound to prevail. 


Dusting for Control of Citrus Pests 
(Continued from page 166) 


sets directly over the fan outlet. The area of the discharge 
opening of the fishtail is equal to that of the fan outlet. An- 
other new feature, hinged deflectors, was added to the fish- 
tail, which allowed the operator to control the horizontal 
direction of the dust stream. By means of a simple lever 
arrangement, the dust can be directed towards a tree while 
approaching it and likewise continue to direct the dust into 
the tree after leaving it. This flexibility also provides better 
coverage of undersides of leaves and backsides of fruits 
since, by slowly shifting the direction of discharge back and 
forth, the foliage and fruit is agitated or swayed about. For 
small trees the upper portion of the dust stream can be cut 
off with a hinged baffle; no other baffles or fins were used. 
The opening of the fishtail at the discharge side is 63 in 
long by 4 in wide. With a fan speed of 1200 rpm, approxi- 
mately 10,000 cu ft of air per minute can be discharged 
at an average velocity of 65 mph (Figs. 3 and 4). 

A new undertree nozzle (Figs. 5 and 6) was also built 
this past spring, using the same design as previously de- 
scribed, but having a discharge opening 60 in long instead 
of 30 in and a corresponding increase of duct size leading 
from the fan to the nozzle. Since the fan was not large 
enough to operate both the fishtail and the undertree 
nozzle at the same time, they were made interchangeable. 
With a fan speed of 1200 rpm approximately 7000 cu ft 
of air per minute can be discharged from the undertree 
nozzle at an average velocity of 65 mph. With these two 
attachments, it was possible to obtain very good tests on 
the effectiveness of application with either one alone, also 
with applications with both on the same plot. 


The equipment has been used almost continuously 
throughout this season, having applied over 30 tons of 
material. While the results have not all been analyzed at 
this time, it appears that effective control has been obtained 
with the fishtail nozzle and that it is unlikely that an 
application need be made from underneath the tree. The 
addition of the movable deflectors on the fishtail nozzle 
appears to have improved the effectiveness of this type 
of distributor to the point where it will give adequate 
coverage for general citrus dusting. 


This equipment has created a genuine desire, on the 
part of many growers, to build similar units. Obviously a 
commercial duster will require a fan unit having two fish- 
tails in order that two rows can be dusted at one time. 
The fan should be large enough to supply at least 10,000 
cu ft of air per minute through each fishtail. The velocity 
of air leaving the fishtail should not be less than 65 mph. 
The addition of the second fishtail nozzle entails consid- 
erably more difficulty in securing uniform distribution of 
both air and dust material within the air stream. Also 
it is a problem to keep the unit narrow and still secure 
great enough spread of the dust to cover large trees. These 
problems are not unsolvable, however, and it is believed 
a design now being attempted may meet the requirements. 
At the present time it appears likely that a dusting pro- 
gram with good equipment will control one of the im- 
portant citrus pests, namely, red spider. 


AUTHOR’s Note: Since this paper was written a commercial 
two-row duster meeting the requirements outlined has been made 
available. 
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FROM THE U. S. BUREAU OF AGRICULTURAL 
ENGINEERING 


WO papers relating to work of the 
drainage camps were presented by the 
central district personnel at the annual 
meeting of the Iowa Engineering Society at 
Iowa City, March 9 and 10. These were 
“Drainage Camps in Iowa’’ by George Bur- 
net, inspector of the Iowa camps, and 
“Pumping Plants for Drainage Districts’ 
by H. E. Berger, superintendent of the Oak- 

ville camp. 

* * * 


Authorization for the establishment of 
two side camps for Ohio has been received 
within the last month. One has been es- 
tablished at Sand Beach in Ottawa County, 
as a side camp to the Bowling Green camp, 
to undertake needed maintenance on outlets 
to ditches rehabilitated in Wcod County by 
the camp. A 38-man side camp to the 
London camp will be established at the 
abandoned Delaware camp on or about 
April 1, to finish work left uncompleted 
when the camp was abandoned in December. 


* * * 


Thaws and rain preceding the usual 
spring flood periods have resulted in the 
undertaking of requested emergency work 
by the Whiting, Iowa; Havana, Illinois; 
and Delta, Missouri camps during the last 
month. Due to high water in the St. Fran- 
cis River, the Hayti camp has been prepared 
to provide immediate emergency aid if 
required. 

 * ~* 


A. A. Young and Harry F. Blaney com- 
pleted the manuscript for a proposed bulle- 
tin entitled “Use of Water by Native Vege- 
tation,” embodying the results of studies 
made by the Division of Irrigation on con- 
sumptive use of water by a number of 
species of native vegetation, and reviewing 
some of the results of investigations on the 
subject by other agencies. Cooperating in 
the carrying on of experiments have been 
the California Division of Water Resources 
(Department of Public Works), and the 
Colorado and Oregon agricultural experi- 
ment stations. 

* * # 


The Division also conducted studies in 
the Upper Rio Grande Basin in cooperation 
with the states of Colorado, New Mexico, 
and Texas, under agreement with the Na- 
tional Resources Committee. Until recently 
little attention has been given to use of 
water by noncrop plants. 


Experiments show that such plants as 
weeds, willows, cattails, and tules use from 
50 to 100 per cent more water than most 
crop plants. However, the authors do not 
lose sight of the value of native vegetation 
in aiding the penetration of water into the 
soil, holding sandy soils in place against 
wind action, and combatting soil erosion. 

a ate 


For studying subsoil water behavior, 
Dean W. Bloodgood completed the installa- 
tion of water-level recorders at representa- 
tive locations on the reservation division of 
the Yuma Reclamation Project. At the pres- 
ent time there are nine such installations 
and one more is to be installed at a deep 
well between the All-American: Canal and 


AGRICULTURAL ENGINEERING 


Contributions Invited 


All public service agencies (federal 
and state) dealing with agricultural 
engineering research and extension, are 
invited to contribute information on 
new developments in the field for pub- 
lication under the above heading. It is 
desired that this feature shall give, 
from month to month, a concise yet 
complete picture of what agricultural 
engineers in the various public insti- 
tutions are doing to advance this branch 
of applied science.—Ep1ror. 


the present High Line Canal. The wells 
range from 16 to 40 inches in diameter and 
are equipped with 14 to 30-inch copper 
floats. The recorder wells are to be used in 
conjunction with about 160 other pipe ob- 
servation test wells and staff gages in study- 
ing subsoil water behavior. Seven months’ 
records have been obtained from most of 
these wells and about two years’ records 
from 18 pipe wells and 5 recorder wells. 
By the time water is turned into the All- 
American Canal for priming purposes next 
July or August, about a year’s record will 
be available for the entire reservation divi- 
sion. 
* * & 


R. L. Parshall reports that apparatus is 
being constructed at the Bellvue, Colo., hy- 
draulic laboratory to investigate the distri- 
bution of negative pressures along the under 
side of the horizontal gate shelf of the ad- 
justable tube orifice meter. The purpose of 
this study is to determine the possibility 
of developing a means of calculating the 
discharge through the meter without meas- 
uring directly the effective pressure heads. 

oe te 


In connection with the Spokane River 
Flood Control Report, L. T. Jessup com- 
piled annual runoff data (in terms of inches 
depth) for a 45-year period; compiled a 
similar table with corrections for storage 
in Coeur d’Alene Lake; and made a capac- 
itv table for that lake. A study was made 
of the relation between stage of the lake 
and discharge of Spokane River at Spokane: 
and an estimate was made of the stage of 
Coeur d’Alene Lake for certain runoff data 
(depth in inches) from December 1 to June 
15 for a 45-year period. 

* * *& 


With reference to his study of irrigation 
problems in citrus orchards, Colin A. Tay- 


Authors 


James B. Kelley and Earl G. Welch are 
joint authors of parts 2 and 3 of Kentucky 
Extension Circular No. 304, entitled ‘Soil 
Erosion and Its Control,” and of Kentucky 
Extension Circular No. 305, entitled ‘The 
Cost of Rural Electric Service.” 


Eugene G. McKibben is author of ‘Some 
Kinematic and Dynamic Studies of Rigid 
Transport Wheels for Agricultural Equip- 
ment,” which has been published as Re- 
search Bulletin 231 of the Iowa Agricultural 
Experiment Station. 
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lor reports that all of the transpiration-use 
of water material was worked over and ex. 
pressed as a ratio of the loss of water from 
the shallow black-pan evaporimeter. A ratio 
of 0.33 was established for the relation of 
transpiration by mature citrus to evapora. 
tion, for the eastern part of Los Angeles 
County. The average length of the irriga- 
tion season was established as 232 days, 
extending from April 9 to November 27. 
During this period the evaporation amounts 
to 55 inches. A range of 50 to 60 inches 
covers most seasons. On the average the 
equivalent of 18 inches of available mois 
ture must be supplied as carry over from 
winter rains or by irrigation. 
* + # 

Monthly reports of snow cover conditions 
for the various watersheds of the western 
states, preparation of maps of snow courses 
and weekly radio broadcasts of winter sports 
conditions represent the chief activity of the 
snow survey project. J. C. Marr completed 
a map showing the Columbia River Basin 
snow course network, with all courses iden- 
tified as to name and location, copies of 
which were to be sent out with the March 1 
forecast report. R. L. Parshall sent out 
instructions, sketch maps, and record forms 
to forest supervisors who were to be con- 
cerned with the March 1 observations, and 
purchased additional snowshoes and _ skis 
which were sent to those who were to make 
the March 1 observations. Carl Rohwer 
made a study of the literature of snow sur- 
veying, devised forms for keeping the snow 
survey and streamflow records, mapped the 
drainage areas of Arizona, located gaging 
stations on the map, and compiled stream- 
flow and snow survey records. L. T. Jessup 
made maps of seven new snow courses. 
M. R. Lewis held two conferences with the 
Oregon state engineer, at which a start was 
made toward the study of the correlation of 
snow survey data and runoff. 

* * # 

J. W. Randolph reports that the samples 
of cotton for the 1937 season from the cot- 
ton production machinery project at Pratt- 
ville field were ginned at the Bureau's gin- 
ning laboratories under C. A. Bennett's 
supervision. The following points were 
found to be of pertinent interest regarding 
the first and second picking. There exists 
a direct relationship between yield of seed 
cotton and energy required for ginning, and 
motes and the apparent specific gravity of the 
soil. On the other hand, there is an inverse 
correlation between yield of seed cotton and 
motes. The correlation factors obtained in- 
dicated that chance accounted for less than 
one per cent of the relationship, which is 
exceptionally good. The correlation between 
the energy required to gin the cotton from 
the second picking and the yield was not so 
significant. It is of interest to note that 
relationships between motes and yield, and 
motes and apparent specific gravity indicate 
that there is an inverse relationship between 
yield and apparent specific gravity. This 
substantiates the data previously reported. 


co * * 


The worth of the variable-depth method 
of planting is now so well established that 
the John Deere (Continued on page 182) 
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F YOU have decided to attend the 

AS.A.E. annual meeting at Asilomar this 

summer and combine with it a summer 
vacation, you are probably already enjoying 
the anticipation of new scenic attractions, 
novel agricultural lands and practices, and 
strange people. If you have never traveled 
in the West before, perhaps the observa- 
tions and experience of another agricultural 
engineer will be of interest. 


Doubtless you have already been offered 
the facilities of the various public carrier 
systems. The railroads, particularly, offer 
several classes of transportation at corres- 
ponding costs which permit one to select 
the accommodations best suited to his re- 
quirements and pocket book. If you are 
driving the family automobile, it may in- 
terest you to know that one of the oil com- 
panies made a survey of automobile travel 
costs in the West last year. Their results, 
which approximate my experience, are that 
all daily costs, including food, lodging, 
automobile operation, and minor repairs, 
total less than 17% cents per person-mile. 
Naturally, one must anticipate emergencies, 
but normal automobile travel costs are not 
excessive. The flexibility of such travel 
appeals strongly to many travelers. 


If you do drive your own car, expect 
long stretches of road, hot and dry winds, 
and marvelous panoramas of desert and 
mountains. Settlements may appear only 
every hour or so, but gas stations and 
emergency garages occur every few miles. 
Road surfaces on the main highways will 
average well above ordinary, and the road 
hazards of the highways through desert 
and mountain are practically nil—unless the 
driver goes to sleep. Fellow travelers along 
the road are frequent, and considerate in 
rendering assistance to distressed parties. 
Excellent tourist camps providing hotel 
accommodations at an average cost of about 
75 cents per individual for parties are to 
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(LEFT) VIEW FROM THE MAIN LOUNGE AT ASILOMAR . . acme 
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SEEING AMERICA 


Enroute to the A.S.A.E. Annual Meeting — June 27 to 30 — at Asilomar, Pacific Grove, California 


By J. Dewey Long 


be found along the way, and the hotels of 
all classes are accustomed to tourists. Pre- 
pare to travel in comfort; wear comfortable 
sports clothing, let down your hair if you 
like—you’re in the West, where a man is 
a man regardless of his appearance. 

A popular circuit is to drive west by 
one of the southern or central highways 
(anticipating the hotter summer weather to 
follow), and return east by a more north- 
ern route. One can average 350 miles per 
day, and still have time for short stops at 
points of scenic or technical interest. Many 
stops will warrant spending a longer time. 
depending upon the individual’s interest and 
nervous temperament. Much of the pleasure 
of such a trip is in discovery, but a few 
suggestions may not be amiss. 

Each of the main highways has its his- 
torical background which will interpret and 
lend glamour to the sights along the way. 
Let your librarian suggest one or more 
books on the Santa Fe trail to the South- 
west, the 49er trail to California, or the 
Oregon trail to the Northwest. The Nation- 
al Park Service has done splendid work in 
preserving and making accessible the natural 
and historic wonders of the region. Secure 
their booklet “Glimpses of our National 
Parks,’ and then the individual folders of 
the parks or national monuments which you 
shall wish to visit. The various state cham- 
bers of commerce or tourist bureaus also 
distribute much material of value to tourists. 


It is, of course, impossible for one person 
to advise another on scenic “musts.” Ben 
Moses (a member of A.S.A.E.), a native 
of New Mexico, advises two outstanding 
spots in that state—Carlsbad Caverns and 
Taos. The former is a national park 750 
feet below ground, and Ben waxes poetic 
in describing it—the world’s greatest cav- 
He advises that travelers coming 
through Texas spend the night at Pecos 
and make the relatively short morning drive 
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for the midmorning trip underground. He 
states that the extra day which may be 
required for this side trip will not be expen- 
sive, and is one which will never be re- 
gretted. Santa Fe was the terminal for the 
early day traders, and as such has much of 
interest including the Palace of the Gov- 
ernors. Not far distant is Taos, now largely 
an artist colony, and about five miles from 
this center of civilization is the multi-storied 
Indian pueblo of adobe. Here life goes 
on much as it did three centuries ago, except 
that the “Officer of the Day’’ may address 
you in English and tell of his experiences 
in the show on the Chicago World’s Fair 
Midway. On the byroads in this country 
one finds most interesting native villages. 


Arizona has its Grand Canyon, but the 
Kaibab Forest and Zion and Bryce Canyon 
National Parks across the line in Utah are 
even more enjoyable to some visitors. Ari- 
zona has another attraction not less note- 
worthy in its class—the old Missions. Read 
Willa Cather’s “Death Comes for’ the 
Archbishop.”” San Xavier del Bac six miles 
south of Tucson is recognized as the most 
nearly perfect type of architecture used dur- 
ing the Spanish regime. The prehistoric 
Casa Grande ruin north of there stirs deeper 
into one’s imagination. 

Across the Imperial Valley, into San 
Diego, and up the coast into Los Angeles 
makes a pleasant trip through unique agri- 
cultural areas, but most travelers take the 
more direct route through Needles. 


In and around Los Angeles there is much 
to see—ask the All-Year Club of Southern 
California. The ocean bathing at Long 
Beach or Santa Monica is recommended ; 
the surf is too cold for pleasant relaxation 
at Asilomar. A day’s trip to Catalina 
Island will give you some of the thrills of 
an ocean voyage, and a pleasant day’s relax- 
ation from the strain of driving. Visit the 
recently restored (Continued on page 180) 
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*“WE KNOW that our success is based on the 
sound foundation of a high compression tractor 
and good gasoline,” says H. lz. May, Cletrac 
dealer, Alamosa, Colorado. (at right) The 
Romeo Stores Company at Alamosa, Colorado, 
which sold 52 Cletrac tractors in eight months. 
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il 1938 


“We have not sold one tractor for 
low-grade fuel yet,”’ says H. E. May, 


Cletrac dealer of Alamosa, Colorado 


1 eal a tractor dealer sells 52 tractors in 8 
months, the natural question is: “How did 
he do it?”” Let Mr. May, manager of The Romeo 
Stores Company, answer for himself: 

“We know that our success is based on the 
sound foundation of a high compression tractor 
and good gasoline. We have not sold one tractor 
for low-grade fuel yet, and don’t intend to, un- 
less we are forced by the purchaser. 

“Our five-county territory, which includes the 
San Luis Valley, lies at an elevation of 7,500 
feet. The days are hot and the nights are cold. 
With a low-grade fuel it takes longer to warm a 
tractor up in the morning after a cool night. 
Furthermore, with low-grade fuel, there is so 
much crankcase dilution that it is necessary to 
add one to two quarts of oil every day. When the 
low-grade fuel goes by the rings, it washes the 
lubrication off the walls, making more wear and 
tear on the parts. With the high compression 
Cletrac we drain oil only every 60 hours. 


“Another reason we insist on good gasoline 
is that it is the only way we can compensate in 
the engine for loss of power due to altitude. By 
using gasoline as a fuel in a high compression 
Cletrac, we use 7,500-feet altitude heads to com- 
pensate for loss due to altitude.” 


Mr. May is right 


A high compression tractor plus regular-grade 
gasoline is the winning profit combination for 
1938. Make it bring you your share of tractor 
sales. You'll make those sales easier—and make 
more of them—when you talk, demonstrate and 
sell high compression. You'll have fewer service 
calls after the sale is made. 

Write your manufacturer or blockman today 
for information about the latest high compres- 
sion models, and also details of high compres- 
sion (“altitude”) pistons or cylinder heads to 
change over low compression tractors. And re- 
member, a good tractor is a better tractor with 
regular-grade gasoline. Ethyl Gasoline Corpo- 
ration, Chrysler Building, New York, N. Y., 
manufacturers of anti-knock fluids used by oil 
companies to improve gasolines. 
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@ Ss makes more types and 
sizes of ball and roller bearings than 


any other manufacturer in the world. 


ERIS -EQUIPPED 


Money can’t buy better bearing performance than SiGF 
provides. For S&fSF Bearings are built for perform- 
ance. Performance is the reason for their selection on 
the cylinder of this Case Model “C” Combine that 
harvests up to 30 acres a day, season after season, with- 
out the slightest trouble. Always S328 Bearings make 
a good combine—or any other machine—better. 


sis INDUSTRIES, INC., PHILADELPHIA, PA. 
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Steel shortens the road 
for the farmer 
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ion on . . . and make them look better, last 
e oh Republic LS preparing now to meet longer and serve more effectively and 
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; make 
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A, PA. 


® economically. 
the future needs of agriculture cs . 
Further expressions of the aggressive, 
ODERN time- and labor-saving motion picture, “Steel, Servant of modern spirit of Republic are its out- 
equipment, modern transporta- the Soil”, and its comprehensive and standing line of fence, barbed wire, 
tion and modern methods of authoritative “Fence Handbook”, are steel posts, galvanized roofing and 
communication have shortened and representative of Republic’s pioneer- other agricultural steel products. 


4006 smoothed the road for the farmer. ing efforts in the development of . ; Pe 
But Republi site, aieiRlals sail more effective and economical use of | These and other trail-blazing activi- 
wine sage pes harbingers of still steel on the farm. ties explain why you so frequently 


greater progress to come. And so Republic metallurgists and engineers, peng gegen sg eens rey bi 
Republic is not content merely to aided by finely equipped laboratories Look to ann for progress in 
serve agriculture’s present require- and modern plants, are working con- steel for the farm”. 

ments, but is preparing now, through stantly with the 
science and research, to meet its many manufacturers of 


te a eS 


Republic Steel Corporation 


. (WIRE DIVISION) 
needs of the future. implements and 7850 South Chicago Ave. Chicago, Illinois 
7 | Republic’s Agricultural Extension Bu- ™achinery — a ee Ses Ces Sane 


reau, its Research Fellowship in one helping them to Farm Products 
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colleges, its new educational sound their products ALABAMA, 1 REPUBLIC 
j and CHICAGO at. OFF BAMA 
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REPUBLIC 
CHANNEL POST 


How well do you know 
your local dealer? 


Your Republic dealer is inter- 
ested in you. You should be 
interested in him—for each 
of you helps the other. Plan 
to get better acquainted. 


J | | 
. , AND OTHER 
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GALVANIZED ROOFING ! 
ir he | REPUBLIC —— 
REPUBLIC BARBED WIRE 
STUDDED “Y” POST : 


A symbol of quality and value 
in steel products for the farm 
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ATLAS POWDER COMPANY, WILMINGTON, DEL. 
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Th 


Before the Blast 


e Blast 


After the Blast 


Drain off the water from Spring freshets... 
quickly and economically with 


Atlas Explosives... 


Atlas Farmex Ditching explosives provide 
portable power for quick action, favorable 
results and real economy! You need no 
expensive equipment. You'll save valuable 
time and plenty of effort! 


You'll profit by the speedy effectiveness of 
Atlas Farmex Ditching explosives when- 


ever you use them—and you'll particu- 
larly appreciate their value in emer- 
gency jobs where time gained means 
money saved. 


Ditch blasting is easy with Atlas Farmex 
Ditching—and Atlas will suggest the cor- 
rect methods for best results. 


Cable Address—Atpowco 
Everything for Blasting 


OFFICES 
Allentown, Pa. Houghton, Mich. Memphis, Tenn. Pittsburg, Kansas Seattle, Wash. 
Boston, Mass. Joplin, Mo. New Orleans, La. Pittsburgh, Pa. Spokane, Wash. 
Butte, Mont. Kansas City, Mo. New York, N. Y. Portland, Oregon St. Louis, Mo. 
Chicago, Ill. Knoxville, Tenn. Philadelphia, Pa. Salt Lake City, Utah Tamaqua, Pa. 
Denver, Colo. Los Angeles, Calif. Picher, Okla. San Francisco, Calif. Wilkes-Barre, Pa. 
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As an engineer, you know what 
happens where dust and grit mix 
with lubricant — how wear is ac- 
celerated, machine life shortened, 
upkeep cost increased. 


In the Diesel D2, “Caterpillar” 
engineers have achieved a remark- 
able degree of effective dust exclu- 
sion. Every lubricated part has its 
own specially-designed seal—to ex- 
clude dust and retain lubricant! 


Unique care is taken to safeguard 
the D2’s engine. The air cleaner 
(equipped with pre-cleaner) assures 
aclean air supply. The centrally- 
located fuel filters,3 in number, of 
the wound-yarn type, have the ca- 
pacity to protect the fuel system 
against impurities for months—in- 
stead of hours—without removal. 
The crank-case breather is a minia- 
ture air cleaner in itself. Even the 
fuel tank cap is designed so that 
air taken in is thoroughly filtered. 


AGRICULTURAL ENGINEERING for April 1938 


There is no shaft nor control rod 
entrance into the engine block 
or transmission case that is not 
sealed. Guarding the life of final 
drives, are the distinctive spring- 
actuated copper bellows seals of 
“Caterpillar” design. Rawhide seals 
protect the pivot shaft bearings. 


And note how the track roller 
bearings (see sectional view) are 
doubly sealed—an outer seal to keep 
out dust and water,an inner spring- 


CATERP 


FROM OIL—IN THE DIESEL D2! 


e ee 
vogee seen: 


Caterp 


* 
oe 
Rperr vam: 


TE ee oe a SS 


and-leather seal to retain lubricant. 


Such is the engineering care 
which “Caterpillar” takes to in- 
sure long tractor life, low upkeep 
—and customer satisfaction. 


LLAR 


REG. U.S. PAT. OFF. 


TRACTOR CO. - 


PEORIA, ILLINOIS 


DIESEL ENGINES 


TRACK-TYPE TRACTORS + 


TERRACERS 
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Ben Brown, North Kinsington, R. I., lost $30,000 in buildings and 
Seed in this fire. He is rebuilding with a firesafe concrete barn. 


the building in which it originates; prevents 
spreading the blaze to adjacent structures. 


Give the farmer the help he wants. Recom- 
mend concrete walls and floors and a firesafe 
roof for all permanent farm buildings. Our agri- 
cultural engineers will be glad to help on any 


questions involving the use of concrete. 
GRICULTURAL engineers have done a tre- 


mendous job in testing and developing farm PORTLAND CEMENT ASSOCIATION 


structures to meet a wide variety of operating Dept. A4-1, 33 W. Grand Ave., Chicago, III. 
conditions. Designing solely for ‘“‘use require- A National Organization to Improve and Extend the Uses of Concrete 


ments” is only part of the job. 


Farmers are looking to you to help them build 
fire off the farm! You can’t overcome isolation of 
farms and absence of fire-fighting equipment, 
which have resulted in tragic losses from farm 
fires. What you can do—and it will strengthen 
your leadership—is to recommend designs which 
utilize firesafe, lasting materials. 


Concrete construction opened a whole new 
world in the design of farm buildings. It made it 
possible to build permanently, even tornado- 
proof, at moderate cost and with assurance of 


little or no upkeep through decades of service. ° 
This modern, general-purpose barn, built by the State of Wisconsin at the 


7 9, > ’ ’ ; ; , 
And concrete won’t burn! It can’t be ignited by Women’s Industrial School Farm at Taycheedah, is fireproof, tight, warm and 
flying sparks and embers; it: helps confine fire to dry. Adequate insulation was built into the walls and roof, which are of concrete. 
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Less Scuffing 
and L24F Less Cost 


... both obtained with 


one change in Steel 


O make a cheaper set of gears is 
not difficult .. . if quality can be 
sacrificed. 

To make a better set of gears is no 
greater problem . . . if cost can be 
ignored. 

But to make a better and cheaper 
set of gears — gears which will run 
more quietly, scuff less and save 124c 
per set in material cost —is an ac- 
complishment of which any two 
metallurgists can well be proud. 

This is the result of a cooperative 
study, extending over a six weeks peri- 
od, by a metallurgist from Carnegie- 
Illinois and a metallurgist of a well- 
known automobile manufacturer. The 
first was thoroughly familiar with 
alloy steels and the limitless com- 
binations of analyses and heat treat- 
ments. The second knew the require- 
ments of their 1938 models and the 
advantages of their plant facilities. 
Working together, they could coordi- 
nate and pool their knowledge. They 
| could achieve a result that neither 
| could achieve alone. 
| 


lings and 
ete barn. 


is a EER eae SRO RE A DL TRE” RRS PaaS 


EVERYTHING IDENTICAL but the steel. But the gears at the right made 
of @ special grade of U+S-S Carilloy Alloy Steel—will scuff less, run Our aim is to give you outstanding 
more quietly, and cost 12%,c less per set. A, typical result of close ‘ a 

cooperation between our metallurgists and yours. | metallurgical cooperation . . . and the 


finest alloy steels possible. 


U-S°S CARILLOY ALLOY STEELS 


CARNEGIE-ILLINOIS STEEL CORPORATION 


: Pittsburgh Chicago 
Columbia Steel Company, San Francisco, Pacific Coast Distributors USS 


United States Stee! Products Company, New York, E&xport Distributors 
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SEEING AMERICA 
(Continued from page 171) 


Olivera Street exhibiting the early Spanish 
days in Los Angeles; it is worth doing even 
though you may have slipped over the line 
into Mexico at Juarez, Mexicali, or Tia 
Juana. If you do visit any of these border 
towns, watch out for your interests in any 
financial transactions. The movie stages of 
Hollywood have been closed to the casual 
visitor since the advent of sound pictures, 
but of course you may have a distant cousin 
connected with. the industry. Take the Coast 
Route north to San Luis Obispo, and then 
turn inland over “El Camino Real,” unless 
you would prefer driving the high bluffs 
above the ocean and constant hairpin turns 
of the newly opened road past Hearst’s San 
Simeon ranch and through the Santa Lucia 
Mountains. 

From Asilomar one can drive north 
through interesting country to San Francis- 
co with its two new bridges, the Embarca- 
dero attractive with foreign shipping, the 
fishing fleet at Fishermans Wharf, the Gol- 
den Gate park, the wrecked ships at Land's 
End, Chinatown, the panorama from Twin 
Peaks, and the foreign restaurants to delight 
epicureans. 

Across the San Joaquin Valley to the east 
about 5 hours driving time are Yosemite 


and the Sequoia National Parks. North of . 


them are the Mother Lode Country of the 
gold rush, Sacramento, Lake Tahoe and the 
highway east through Nevada’s wide spaces. 
Utah’s salt flats, great Salt Lake, and Mor- 
mon Square in Salt Lake City lie on this 
road. The noon organ concert in the Mor- 
mon Tabernacle is worth waiting several 
hours to hear. Further on one may wish 
to turn off the road to visit the Grand 
Teton and Yellowstone National Parks. 

+ Going north from San Francisco one fol- 
lows the famous Redwood Highway through 
awe-inspiring stands of the giant trees. The 
groves here are more striking than those 
near the Monterey Bay site of Asilomar, 
and the Pacific Lumber Company sawmill 
at Scotia will prove a fascinating stop. If 
one is interested in geology the geysers at 
Calistoga just north of San Francisco and 
the Lassen Volcanic National Park on north 
of Sacramento are worth including. The 
geysers are admittedly second rate compared 
to those of Yellowstone, but Lassen is 
unique. Near Lassen is the Red River 
Lumber Company mill where fir logs almost 
as large as small Redwood are put through 
the saws or turned into plywood paneling. 

Continuing north from the Redwood 

Highway one enters Oregon’s Roosevelt 
Highway along the coast. If one should tire 
of the ocean scenery, it is possible to turn 
inland to the road continuing north from 
the Sacramento Valley, drive through the 
Rogue River apple country, the flower bulb 
growing country about Medford, visit Crater 
Lake and continue on into Portland. The 
famous Columbia River highway and the 
Bonneville Dam are worthwhile side trips. 

Across the Columbia River in Washing- 
ton is Longview, the model industrial town 
conceived by the Long-Bell Lumber Com- 
pany. The lumber industries here are de- 
serving of the agricultural engineers atten- 
tion. The Olympic Peninsula across from 
Seattle is known as the last stronghold of 
virgin country. Vancouver Island, a nice 
ferry trip from Seattle, and the city of Van- 
couver on the mainland give one a taste 
of foreign life as it might be lived in 
England. To the eastof Seattle one finds 
Grand Coulee, the Palouse hills where one 


AGRICULTURAL ENGINEERING 


marvels at the wheat combines operating 
around steep hills, the triangular tour 
through Glacier and across the line into 
Banff National Parks, -and thence south 
through Yellowstone and to the main high- 
ways east. The Black Hills and Bad Lands 
areas are attractive in their way, but would 
probably be an anticlimax. 


ASAE Officers for 1938-39 


A a result of the annual election of off- 
cers of the American Society of Agri- 
cultural Engineers just held, the new officers 
elected to take office following the annual 
meeting of the Society to be held at Asilo- 
mar, Pacific Grove, California, June 27 to 
30, are as follows: 


President, Samuel P. Lyle, senior agricul- 
tural engineer and extension specialist, Bu- 
reau of Agricultural Engineering, U. S. 
Department of Agriculture. 

Vice-President (one-year term), E. E. 
Brackett, professor of agricultural engineer- 
ing (head of the department), University 
of Nebraska. 


Vice-President (two-year term), G. A. 
Rietz, in charge of rural electrification, Gen- 
eral Electric Company. 


Vice-President (three-year term), F. P. 
Hanson, manager, merchandise bureau, 
Caterpillar Tractor Company. 


Councilor, J. C. Wooley, professor of 
agricultural engineering (head of the de- 
partment), University of Missouri. 

The new Council of the Society for the 
year 1938-39 will include the above-named 
officers, together with H. B. Walker and 
C. E. Ramser, councilors, and R. U. Blas- 
ingame and A. P. Yerkes, senior and junior 
past-presidents, respectively. 

The newly elected Nominating Committee 
of the Society consists of L. F. Livingston 
(chairman), E. G. McKibben, and G. W. 
Kable. 


New Appointment at 
Wisconsin 


W. DUFFEE, head of the agricultural 
e engineering department, University of 
Wisconsin, announces the appointment of 
Max J. LaRock as extension agricultural 
engineer in farm structures to succeed S. A. 
Witzel, who is taking the place of the late 
E. R. Jones in resident teaching and re- 
search. Mr. La Rock is a graduate architec- 
tural engineer, with several years’ experi- 
ence as a professional architect and rural 
carpenter and contractor, and with four 
years’ experience as research architectual 
engineer with the U. S. Bureau of Agricul- 
tural Engineering. 


Farm Structures Conference 
Held at Minnesota 


FARM Structures Conference was held 

March 4 by the division of agricultural 
engineering, University of Minnesota, for 
farm building interests of the State. 

H. B. White served as chairman of the 
conference. Other ASAE members contrib- 
uting to the program included William 
Boss, C. T. Bridgman, Don Critchfield, C. 
H. Christopherson, J. G. Dent, A. Hustru- 
lid, P. W. Manson, D. G. Miller, and A. G. 
Tyler. Economics of farm building, mater- 
ials, electrification, construction, equipment, 
and building information services were fea- 
tured on the program. 


Duffee Heads Electric Fence 
Group 


F W. DUFFEE, head of the agricul. 
e tural engineering department at the 
University of Wisconsin—and this year 
chairman of the A.S.A.E. Power and Ma. 
chinery Division—has been selected chair. 
man of a special technical subcommittee on 
electric fences that has been set up under 
the National Electric Safety Code. This 
sub-committee has a membership of twelve, 
including the outstanding men in the United 
States studying the subject of electric shock, 
among whom are representatives of Edison 
Electric Institute, Bell laboratories, Under. 
writers’ Laboratories, U.S.D.A. Bureau of 
Animal Husbandry, electric utility com. 
panies, and several universities. The com. 
mittee will hold its first meeting at New 
York City about the middle of April, and 
it is expected that it will shortly thereafter 
issue a report which is to be included in 
the National Electric Safety Code. 


McMillen Vice-President of 


Chemical Foundation 


HEELER McMILLEN, president of 

National Farm Chemurgic Council 
and editorial director of “The Country 
Home,” has been elected a director and 
vice-president of The Chemical Foundation, 
Inc. 

Mr. McMillen succeeds the late Francis 
P. Garvan as a director of The Chemical 
Foundation. In assuming the vice-presidency, 
Mr. McMillen becomes the ranking officer 
of the Foundation, since no immediate suc- 
cessor is proposed for the office of president 
which was held by Mr. Garvan, who, dur- 
ing the 18 years he directed the Foundation, 
played a major role in the development of 
the American chemical industry and the 
chemurgic movement. 

The Chemical Foundation will continue 
its support of research development in the 
chemical, scientific, and medical fields, ac- 
cording to William W. Buffum, treasurer 
and general manager. Particular emphasis 
will be placed upon activities tending to- 
ward establishment of new chemurgic indus- 
tries through the use of farm products as 
industrial raw materials. 


ASTM Issues Tentative Speci- 


fications on Fencing 


"TENTATIVE specifications for zinc 

coated (galvanized) iron or steel farm 
field and railroad right-of-way wire fencing 
have been issued by the American Society 
of Testing Materials as a tentative revision 
of the corresponding standard in its 1936 
book of standards. It applies to both woven 
and barbed wire fencing. 

Committee A-5 on corrosion of iron and 
steel considers the tentative specifications a 
definite step forward inasmuch as the speci- 
fications cover a number of different quali- 
ties. This is said to represent the first effort 
in the direction of standardizing upon more 
than one quality in order that the consumer 
might obtain a quality of coating which 
would be most economical under the specific 
conditions of service it might be necessary 
to meet. 

The A.S.T.M. states that it is particular- 
ly interested in receiving comments from 
members of the A.S.A.E. in respect to these 
tentative specifications, and offers to fut- 
nish copies on request. 


(News continued on page 182) 
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os. tires help 
you sell new tractors 
and implements. 


Not only because they are 
the best-designed farm 
tires on the market — 


Not only because they 
grip better, pull harder, 


ride easier, wear longer— 


Not only because farmers 
want these great tires— 


But also because every ad in 
Goodyear’s big 1938 cam- 
paign for tractor tires FIRST 
SELLS THE IDEA OF BUY- 
ING A NEW TRACTOR. 


Every ad tells the farmer 
to see his tractor and im- 
plement dealer now. 


How’s that for coopera- 
tion? Come in on this pro- 
gram and— 


ONLY the 
GOODYEAR 


SURE-GRIP 


provides ALL 
these advantages 


OPEN-CENTER TREAD — no 
pockets to pack up and 
cause slip; full self- 
cleaning 


WIDER TREAD— greater trac- 
tion; more pull 


BETTER GRIP — lugs are 

deeper cut and wider 

—— to dig in without 
earing off soil 


SMOOTH RIDING —lug bars 
overlap evenly at center, 
giving continuous sup- 
port on hard roads 


GREATER FLEXIBILITY— con- 
forms better to rough 
ground 


REENFORCED LUGS-— bur- 
tressed at both sides to 
prevent undercutting 


WEATHERPROOF RUBBER— 
resists effects of sun, 
weather and barnyard 
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Announce SAE Tractor Meet- 
ing in Milwaukee 
RACTOR design and manufacture for 
longer life, higher efficiency, and greater 
economy are to be featured in a two-day 
meeting of the Society of Automotive Engi- 
neers, at the Schroeder Hotel in Milwaukee 
April 14 and 15. 

A “Transmission and Axle Session” will 
open the program the morning of April 14. 
E. G. Boden, experimental engineer, Tim- 
ken Roller Bearing Company, will present 
a paper on “Deflection Tests on Transmis- 
sions and Axles,” which will be discussed 
by seven other engineers. The tests on 
which Mr. Boden will report are said to 
indicate an important relationship between 
shaft stiffness and gear tooth loads; and to 
suggest possible redesign for lower cost and 
higher load capacity. 

A trip through the Allis-Chalmers Trac- 
tor Plant is scheduled for the afternoon of 
April 14. It will include an inspection of 
assembly of the new Model B'small tractor. 
“Open House Evening,” the same day, has 
been scheduled to provide opportunity for 
individual contacts and sociability as de- 
sired. 

The Milwaukee plant of the International 
Harvester Company will be inspected the 
morning of April 15. This trip will feature 
observation of the manufacture of diesel 
engines, injection equipment, and tractors. 

Ways and means of designing longer life 
into tractor engines will be the object of a 
“Symposium on Engine Wear” scheduled 
for the afternoon of April 15. Contribu- 
tions planned will deal with “Valves and 
Valve Gears,” “Shop Practice.” “Lubrica- 
tion,” “Piston Rings and Cylinders,” “Spark 
Plugs,” “Dust House Testing,” and “Hard- 
ened Crankshafts and Cylinders.” 

At the “Annual Tractor Dinner,” the 
evening of April 15, the feature address, 
“New Frontiers for Smart People,” will be 
made by Dr. James S. Thomas, president 
of Chrysler Engineering Institute. 

The meeting is sponsored by the tractor 
and industrial power equipment activity 
committee of the SAE, with the cooperation 
of the Milwaukee Section, SAE. George 
Krieger (Mem. A.S.A.E.), agricultural engi- 
neer, Ethyl Gasoline Corporation, is general 
chairman of the meeting. A.S.A.E. mem- 
bers are invited to attend. 


What Agricultural Engineers 


Are Doing 
(Continued from page !70) 


Company carries a variable-dep:h planter as 
a regular stock implement for the trade. 
+ & -@ 


S. W. McBirnev reports the multiple-row, 
single-seed sugar beet planter is being com- 
pleted and will be ready for use to put in a 
series of plots as soon as the weather settles 
and the ground is ready for planting. 

* * # 

L. G. Schoenleber took a special grain 
drill to eastern Maryland on March 14, for 
the purpose of conducting fertilizer-place- 
ment experiments with cannery peas. One 
of the main objectives is to determine the 
effect of method of fertilizer application 
on the size and quality of the peas. 

. > e 

W. H. Redit left Washington on March 
18 in connection with the planting operations 
of the fertilizer placement studies with cot- 

- ton and tobacco in several southeastern 
states. His first stop is Tifton, Ga. 


AGRICULTURAL ENGINEERING 


Washington News Letter 


from AMERICAN ENGINEERING COUNCIL 


IHE AEC Bulletin is designed to pro- 

vide member societies with intimate 

knowledge of public affairs and infor- 
mation regarding fields of activity not cov- 
ered by other engineering organizations. 
Since copies can not be sent to all members 
of member societies, it is hoped that the 
representative or representatives on Coun- 
cil will bring the contents of each issue to 
the attention of their boards of direction, 
lay it before interested committees and make 
it known, as much as possible, to their 
membership as a whole. 


The resulting opinion of member societies 
regarding the activities of the American 
Engineering Council, if expressed to the 
Assembly and Executive Committee through 
headquarters, will be summarized by the 
staff and, when officially approved, used to 
indicate the judgment or attitude of the 
organization of engineering organizations 
concerning matters of interest to the engi- 
neering profession and problems in the 
public welfare. Such expressions of con- 
sidered engineering opinion from all affili- 
ated bodies are solicited by Council’s offi- 
cers as a basis for the formulation of 
policies, and for staff guidance in expressing 
engineering attitude on major issues. In 
cases where it is not practical to try to ex- 
press the prevailing opinion of the member- 
ship, it will be helpful to know the atti- 
tude of your board of direction and your 
representative or representatives on Coun- 
cil’s Assembly. 


NON-TECHNICAL PHASES OF ENGINEERING 


American Engineering Council is deeply 
interested in the many contributions being 
made by the Engineers’ Council for Pro- 
fessional Development and takes pleasure in 
making the following comment on the fifth 
annual report of that body available to the 
readers of the AEC Bulletin. The report, 
which carries a list of the accredited engi- 
neering schools of the United States is avail- 
able for distribution and may be obtained 
from Mr. A. B. Parsons, secretarv, Engi- 
neers’ Council for Professional Develop- 
ment, 29 West 39th Street, New York, N. Y. 


“Noting the trend in the extension of 
engineering far afield from old-time techni- 
cal confines, Charles F. Scott, chairman of 
the Engineers’ Council for Professional De- 
velopment. in the fifth annual report of that 
body, available for public distribution, pre- 
dicts a future which will call more and more 
upon the engineer for aid in solving its 
accumulating nontechnical problems. Tra- 
ditionally technical through the centuries, 
the engineer has been slow in assuming this 
new role. Accustomed to dealing with defi- 
nite data and rigid physical laws, the less 
definite situations in economic and _ social 
relations do not appeal to the ‘majority of 
present-day engineers. 

“The real contribution of engineering to 
nontechnical fields is the ‘engineering meth- 
od’ of scientific approach for the solution 
of economic and social problems. Further- 
more. the public does not understand the 
significance of technological changes in pro- 
ducing the more abundant life, nor does it 
appreciate that the achievements of the 
engineer are products of a scientific method, 
which may result in achievements in other 
fields as well. 

“It is felt that the work of better ac- 
quainting the young engineer with the non- 
technical phases of engineering may well be 


given emphasis by the Engineers’ Council 
for Professional Development. 

“Developing a system whereby the prog. 
ress of the young engineer toward profes. 
sional standing can be recognized by the 
public, by the profession, and by the man 
himself, the Council, through standing com- 
mittees on student selection and guidance, 
accrediting (approval) of engineering cur- 
ricula, professional training, and _profes- 
sional recognition, aims to coordinate and 
promote efforts and aspirations directed to- 
ward higher professional standards of edu- 
cation and practice, greater solidarity of the 
profession, and greater effectiveness in deal- 
ing with technical, social, and economic 
problems. 


“Since the accrediting program was in- 
augurated in 1935, a total of 134 degree. 
granting engineering schools have submitted 
645 curricula for accrediting. Of this num- 
ber, 129 institutions have been visited to 
date and recommendations prepared on 626 
curricula, as follows: To accredit, 374; to 
accredit provisionally for a limited period, 
71; to defer action, 8; and not to accredit, 
173. At present there is every indication 
that the accrediting program will result not 
only in a generally accepted accredited list, 
for which there is a real need, but also in a 
definite stimulation to higher excellence in 
our engineering schools, and a wide distri- 
bution among the institutions, particularly 
among officers of administration, of some of 
the best ideas in engineering education. 


“The crux of the entire program of pro- 
fessional training lies in the development 
of training material for junior engineers 
and in the formulation of junior groups. 
While it is conceded that the immediate 
focus of interest of the junior engineer is 
his job, the Council feels that very serious 
consideration must be given to the long- 
range task of developing professional engi- 
neers in the broadest sense of the term. The 
assistance on problems of the job is defi- 
nitely a responsibility of the local sections 
of the national societies. A tangible meas- 
ure of assistance can be given by the local 
groups of engineers in acquainting the 
juniors with the provisions of the licensing 
law of their particular state and in organiz- 
ing means of preparing qualified individuals 
to pass examinations or otherwise to meet 
the legal requirements.” 


Midwest Power Conference 
Offers 3-Day Program 


“MIDWEST Power Conference’ will 

be held at the LaSalle Hotel in Chi- 
cago April 13 to 15, under the sponsorship 
of Armour Institute of Technology, with 
the cooperation of several midwestern state 
engineering schools and of various engi- 
neering societies. 

The program will feature power plant 
engineering, including fuels, hydro power. 
electric power equipment, locomotive diesel 
units, metals, operating problems, and vari- 
ous economic and social considerations. 

Inspection trips will be made to the 
Armour Institute of Technology Labora- 
tories and to the Chicago plant of the Car- 
negie-IIlinois Steel Company. There will be 
several luncheon and dinner programs, and 
entertainment for ladies. 


(News continued on page 184) 
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CHEAPEST 


HIRED HELP 


Fitting them to the world’s work is a man-size job 


FREE 


An electric motor is an amazingly are simple and easy to use, the job directions for mak- 
simple device. Any bright boy can of fitting them to their work is an ing motor model 
follow instructions and make one exacting one. Every task, to be 
that will run. done efficiently, requires a certain nets diacsnnee en testentinen 
Yet the electric motor is the type of motor. With many types, ee See, Cone ee 
most important single factor in sizes and ratings available, the Seat der Aounenateniins ortadiates 
j — it j j ; of motor design and construction 
modern industry and it is fast problem of fitting electric power to mens = SS en cordate 
becoming equally important in agriculture’s varied requirements is agricultural students. Write today 
agriculture. Equipped with auto- one that Westinghouse is particu- cant ee eee 
matic control, it frees time for other larly well equipped to solve, to the pawitcH ON LOW COST 
- —16 booklet des- 
productive farm work. end that farm work may be done cribing farm hn ge pel 
But though motors themselves better, faster, at lower cost. plications. 


WIRED HEL P— Booklet 
showing typical wiring diagrams 
and uses for electrical equipment. 

COST -O-GRAPH — Wheel- 
type chart showing typical oper- 
ating costs. 

FARM HELP FROM THE 
HIGH LINE — Descriptive cat- 
alog of electrical helps for farm 
and home. 

Address Rural Electrification 
Department, Westinghouse Elec- 
tric & Manufacturing Company, 
306 Fourth Ave., Pittsburgh, Pa. 


_. THE NAME THAT “MEANS EVERYTHING IN ELECTRICITY 


See ea eee | 
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Fire Prevention Booklet 
Reprinted 


“Farm Fire Prevention and Control,” a 
report of the ASAE Committee on Fire 
Prevention and Protection, has been re- 
printed as revised in 1936. It is a pocket- 
size booklet measuring 4x91 inches and 
containing 27 pages of discussion and 
recommendations of the Committee. The 
single copy price is 10 cents. Special rates 
are available on quantity orders. (Any 
ASAE member may obtain one copy of this 
report, without charge, on request to the 
Secretary.) 


~ Applicants for Membership 


The following is a list of applicants for mem- 
bership in the American Society of Agricultural 
Engineers received since the publication of the 
March issue of AGRICULTURAL ENGINEERING. 
Members of the Society are urged to send infor- 
mation relative to applicants for consideration 
of the Council prior to election. 


H. E. Berger, project superintendent, Bu- 
reau of Agricultural Engineering, U. S. 
Department of Agriculture. (Mail) Oak- 
ville, Iowa. 

E. L. Cooper, junior agricultural engi- 
neer, Soil Conservation Service, U. S. De- 
partment of Agriculture. (Mail) SCS-Mo- 
26, Moberly, Mo. 

James W. Crofoot, in charge of quality 
control, Cooperative G.L.F. Farm Supplies, 
Inc., Ithaca, N. Y. 

Albert §. Curry, research in irrigation, 
New Mexico Agricultural Experiment Sta- 
tion, State College, New Mexico. 

Raymond H. Ellis, assistant project engi- 
neer, Land Utilization Division, Hyde Block, 
Pierre, S. Dak. : 

Guy Ervin, assistant editor, Bureau of 
Agricultural Engineering, U. S. Department 
of Agriculture. (Mail) Box 84, Falls 
Church, Va. 


B. L. Hagglund, district representative, . 


Caterpillar Tractor Co., San Leandro, Calif. 

Ira E. Hamblin, assistant agricultural 
engineer, Mississippi Agricultural Experi- 
ment Station, State College, Miss. 

E. N. Humphrey, assistant agricultural 
engineer, University of Idaho, Moscow, 
Idaho. 

<arl O. Kohler, Jr., regional engineer, 
Soil Conservation Service, U. S. Department 
of Agriculture. (Mail) $2911 Manito 
Blvd., Spokane, Wash. 

Donald E. Kuska, junior instrumentman, 
Central Nebraska Public Power and Irriga- 
tion District, Holdrege, Nebr. (Mail) 116 
4th Ave. 

Joe W. Little, superintendent CCC camp, 
Soil Conservation Service, U. $. Department 
of Agriculture, Paducah, Ky. 

Manley L. Maddex, engineering aide, Soil 
Conservation Service, U. S. Department of 
Agriculture. (Mail) Camp SCS-Va-14, 
Danville, Va. 

Roy M. Magnuson, chief engineer, John 
Bean Division, Food Machinery Corp., San 
Jose, Calif. (Mail) Box 760. 

Jack G. Moses, senior foreman, Soil Con- 
servation Service, U. S. Department of 
Agriculture. (Mail) Camp  SCS-Va-9, 
Lynchburg, Va. 

R. C. Nelson, regional engineer, Soil 
Conservation Service, U. S. Department of 
Agriculture, Amarillo, Tex. 

J. M. Pearce, rural service engineer, 
Northern Indiana Power Company, Koko- 
mo, Indiana. 


AGRICULTURAL ENGINEERING 


A. H. Stephenson, engineering aide, Soil 
Conservation Service, U. S. Department of 
Agriculture. (Mail) SCS-Va-9, Lynchburg, 
Va. ; 

C. M. Stokes, graduate assistant, agricul- 
tural engineering department, Alabama Poly- 
technic Institute, Auburn, Alabama. 


G. C. Vaughan, engineering department, 
J. I. Case Co., Racine, Wis. 

Fred Venrick, farm fieldman for Arkan- 
sas, Portland Cement Association. (Mail) 
1023 Scott St., Little Rock, Ark. 

Thomas A. Ventress, assistant 


county 
agent, Talladega, Ala. 


TRANSFER OF GRADE 


Dwight L. Chapman, project engineer, 
Soil Conservation Service, U. S. Department 
of Agriculture. (Mail) 19 North 6th Street, 
Temple, Tex. (Transfer from Associate 
Member. ) 


Lee M. Cleland, camp superintendent, 
Soil Conservation Service, U. S. Department 
of Agriculture. (Mail) 244 South 3rd 
Street, Coshocton, Ohio. (Transfer from 
Associate Member.) 


A. W. Clyde, associate professor, agricul- 
tural engineering department, Pennsylvania 
State College, State College, Pa. (Transfer 
from Member to Fellow.) 


Alfred D. Edgar, associate agricultural 
engineer, division of structures, Bureau of 
Agricultural Engineering, U. S. Department 
of Agriculture. (Mail) Box 185, Cadillac, 
Mich. (Transfer from Member to Fellow.) 

George W. Grisdale, Jr., junior agricul- 
tural engineer, Soil Conservation Service, 
U. S. Department of Agriculture. (Mail) 
444 East Second St., Moorestown, N. J. 
(Transfer from Junior Member to Mem- 


ber.) 


E. R. Gross, professor of agricultural 
engineering (head of department), Rutgers 
University, New Brunswick, N. J. (Mail) 
Agricultural Experiment Station. (Trans- 
fer from Member to Fellow.) 


N. D. Herrick, sales engineer, Edison 
Electric Illuminating Co., 39 Roylston St., 
Boston, Mass. (Transfer from Associate 
Member. ) 


G. 1. Johnson, extension agricultural engi- 
neer, University of Georgia, Athens, Ga. 
(Transfer from Junior to Member.) 

F. C. Lewis, associate professor in charge 
of farm structures, Purdue University, West 
Lafayette, Ind. (Mail) 475 Maple St. 
(Transfer from Associate Member.) 


E. G. McKibben, associate professor of 
agricultural engineering, Iowa State College, 
Ames, Iowa. (Transfer from Member to 
Fellow.) 

Howard T. Palmer, junior agricultural 
engineer, Soil Conservation Service, U. S. 
Department of Agriculture. (Mail) Boons- 
boro, Md. (Transfer from Junior Member 
to Member.) 

George W. Pickering, manager agricul- 
tural sales, The Cleveland Tractor Co. 
(Mail) 1165 Pomona Road, Cleveland 
Heights, Ohio. (Transfer from Associate 
Member.) 


Lawrence C. Porter, illuminating engi- 


neer, General Electric Co., Nela Park, 
Cleveland, Ohio. (Transfer from Member 
to Fellow.) 


Peter A, Rasmussen, agricultural engi- 
neer, Soil Conservation Service, U. S. De- 
partment of Agriculture. (Mail) Stigler, 
Okla. (Transfer from Junior Member to 
Member.) 


H. B. Roe, professor in charge of land 
reclamation activities, University of Minne. 
sota, St. Paul, Minn. (Mail) Division of 
Agricultural Engineering, University Farm, 
(Transfer from Member to Fellow.) 


Joseph W. Simons, junior agricultural 
engineer, Bureau of Agricultural Engineer. 
ing, U. S. Department of Agriculture. 
(Mail) Barrow Hall, University of Georgia, 
Athens, Ga. (Transfer from Junior Member 
to Member.) 

David C. Sprague, instructor, agricultural 
engineering department, The Pennsylvania 
State College, State College, Pa. (Transfer 
from Junior Member to Member.) 


Dale E. Springer, associate engineer, Soil 
Conservation Service, U. S. Department of 
Agriculture. (Mail) Bethany, Mo. (Trans. 
fer from Junior Member to Member.) 

E. T. Swink, assistant agricultural engi- 
neer, Virginia Polytechnic Institute, Blacks- 
burg, Va. (Mail) Box 99. (Transfer from 
Junior Member to Member. ) 

Raymond J. Tillotson, junior agricultural 
engineer, Soil Conservation Service, U. S. 
Department of Agriculture. (Mail) Lamoni, 
Iowa. (Transfer from Junior Member to 
Member. ) 


Student Branch News ‘4 


GEORGIA 
EORGIA’S Student Branch of the 
American Society of Agricultural 


Engineers held its regular meeting Monday 
evening, February 28. The meeting was 
called to order by the president, L. L. 
Reaves. During the regular business ses- 
sion the social committee completed plans 
for a dance, which was held Saturday eve- 
ning, March 5. 


The program for the evening was a de- 
bate on the following subject: ‘Resolved 
that the indicated field of agricultural engi- 
neering affords the best opportunities for 
the Georgia agricultural engineer, namely, 
farm structures, farm power and machinery, 
rural electrification, and soil and water con- 
servation. It was a four-sided debate in 
which two students represented each field 
and tried to prove that their field afforded 
the most opportunities for the future agri- 
cultural engineer. This program proved to 
be one of the most interesting of the cur- 
rent quarter. The farm power and ma- 
chinery field won first place, with the soil 
and water conservation field a very close 
second. 


Due to examinations, the first meeting in 
March was moved up to March 7, at which 
time the General Electric Company, repre- 
sented by C. C. Heath, showed a sound 
picture entitled ‘Bob Howard, R. F. D.” 
This picture brought out the many advan- 
tages electricity offers the farmer, and gave 
an exceptionally good illustration of the 
uses and advantages of electricity to the 
rural home and community. The major roll 
which electricity assumes in the farm power 
field was also stressed. 

Officers elected for the spring quarter 
were V. B. Garrard, president; S. A. Dance, 
vice-president; R. R. Garrard, secretary, 
J. S. Hawks, scribe. 

Under the leadership of our president, 
L. L. Reaves, the Branch has enjoyed a suc- 
cessful quarter and we have been fortunate 
in having some interesting and educational 
programs. We are sure that the incoming 
officers will carry on this good work dut- 
ing the spring quarter.—H. S$. Glenn, Scribe. 
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TALKING PICTURE 
for the 
Entire Farm Family 


VERY member of the farm 
family will enjoy this one- 
hour non-commercial motion pic- 
ture. It is both entertaining and 
informative, and tells how this 
typical family solves electrifica- 
tion problems faced in many 
American farm homes today. 


You may obtain a print of “Bill 
Howard, R.F.D.” (available in 
both 16- and 35-mm sizes) for 
showing in your own community. 
For further information fillin the 
accompanying coupon and send 
it to the General Electric Com- 
pany, Schenectady, New York. 


General Electric Co. 
Dept. 6B-201, Schenectady, N. Y. 


Please tell me how I may obtain a print of “‘Bill 
NNN oe na ann 2s cece 


desired (if known). 

| #*.. | Name. 

. GENER AL | Address. ‘ 
macraic | ...______— _ 
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can help you |: 


modernize your kitchen 


Ho? By making your farm so much more 
productive that you can afford the modern 
kitchen that you have always wanted . . . mechani- 
cal refrigeration, electric lights, and other labor- 
saving devices. 


With dynamite’s help, you can make drainage | ( 
ditches to drain swamp and marsh land so its fer- | 

tile acres will produce profitable crops; clear your 

fields of stumps and boulders so modern farm 
machinery can be used, and do other things to 
improve and increase the value of your farm. 


. 
For these big jobs, thousands of American farm 
leaders and farmers are taking profitable advan- 
tage of the power of dynamite. This use of explo- 
sives is growing every year, because dynamite does | 
the work quicker, better and saves money. 


To help farmers keep their farms at peak effi- 
ciency, Du Pont manufactures explosives for every 
blasting purpose ...explosives that give depend- 
able performance at lowest cost. 


Send today for booklet “Explosives for Field 
Clearing” telling how dynamite may be used on 
your farm. Address: E. I. du Pont de Nemours 
& Co., Inc., Explosives Department, Agricultural 
Section, Wilmington, Delaware. 
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ONLY ALEMITE OFFERS 
THESE EXCLUSIVE 
ADVANTAGES 


* Gun holds securely to fitting 
during lubrication without press- 
ing. Can't slip off to cause painful 
injuries, yet can be withdrawn by 
a straight backward pull in places 
too small to permit the usual side 
twist motion * “The greater the 
pressure the tighter the seal” ® 
Gun nozzle is built to last for 
years under the tough punishment 
of year-round farm service ® 
Wide nozzle opening permits fast 
flow of lubricant without clogging 
* Priming of gun is automatically 
accomplished while working han- 
dle during lubrication. 
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APPLY —ABSOLUTELY SAFE’ 


Two Big Reasons Why Alemite Guns 
Are Favorites with Farmers 


OUR new machines will last longer, give more 

satisfaction, need fewer repairs, if factory- 
equipped for Alemite Hydraulic Lubrication! See 
how easily the Alemite Hydraulic Gun takes care of 
this bearing! It’s easy to apply — absolutely safe — 
clamps securely to the Alemite Hydraulic Fitting and 
can’t come off accidentally. 

Because more than 95% of all modern farm 
machines are factory-equipped for Alemite Lubrica- 
tion, farmers are familiar with Alemite’s advantages. 
They know the big convenience of the Alemite 
one-hand gun, which can’t slip off to cause bruised 
knuckles. And they’re glad to hear your dealer say, 
“Alemite Lubrication,” when describing your latest 
machine. It’s a big selling help to be able to dispose 
of the lubrication story with those two words. No 
explanations or excuses are needed ! 

Alemite engineers are eager to work with you in 
planning lubrication for your new farm machines. 
Feel free to call on us at any time—without obligation. 


ALEMITE —4 Division of Stewart-Warner Corporation 


1800 Diversey Parkway, Chicago, Illinois 
Stewart-Warner-Alemite Corporation of Canada, Ltd., Belleville, Ont. 


LEMITE 


REG. U. S. PAT. OFF. 


WORLD’S LARGEST MANUFACTURER OF 


LUBRICATION PRODUCTS 


< Enjoy Horace Heidt and his Alemite Brigadiers every Tuesday Evening, N. B. C. Coast-to- 


Coast Network, 9:00 p. m., E. S. T. 
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AGRICULTURAL ENGINEERING 


Agricultural Engineering Digest 


A review of current literature by R. W. TRULLINGER, principal agricultural 
engineer, Office of Experiment Stations, U. S. Department of Agriculture. 


Muni nit 


Soi. EROSION AND STREAM FLOW ON RANGE AND FOREST 
LANDS OF THE UPPER RIO GRANDE WATERSHED IN RELATION TO 
LAND RESOURCES AND HUMAN WELFARE, C. K. Cooperrider and 
B. A. Hendricks. U. S. Dept. Agr., Tech. Bul. 567 (1937), pp. 
88, pls. 20, figs. 15. The results herein reported were secured 
from the studies being conducted at the Southwestern Forest and 
Range Experiment Station, which is maintained in cooperation 
with the University of Arizona. 

A general survey was made of the range and forest lands with- 
in the upper Rio Grande watershed to determine the facts regard- 
ing the relation of soil erosion and vegetation. The survey in- 
cluded an examination of the erosion conditions in Mesilla Val- 
ley, particularly the bordering range lands, below Elephant Butte 
Dam. 

The lands of the Rio Grande watershed which embraces an 
area of at least 18,000,000 acres were originally covered with 
vegetation varying from semidesert savannas of the lowest plains 
to coniferous forests of the high mountainous districts. Recent 
intensive use of the land resources of the watershed have resulted 
in accelerated runoff and soil erosion, destructive floods, and land 
deterioration. 

The striking evidences of these effects include deeply and con- 
tinuously channeled alluvial valleys, deep arroyos, and wide sand 
washes where formerly there were only shallow surface runs, gul- 
lied slopes, increasing areas of badlands, and altered courses of 
mountain streams. Other definite manifestations are accumulations 
of loose stones and sand on the ground surface, soil humps capped 
by vegetation and remnants of topsoil, shifting sand and sand 
dunes, and disappearance of luxuriant valley grasses and soils, 
particularly of the topsoil. 

Accelerated runoff and erosion have destroyed numerous primi- 
tive irrigation works, are causing the silting up of river channels 
and water reservoirs, and are resulting in the waterlogging and 
destruction of productive farm lands. Damaging floods have ap- 
parently increased during recent years, and recreational and wild- 
life resources are menaced by destruction through soil erosion. 

The theories that climatic and geological changes have caused 
accelerated runoff and erosion do not seem tenable. Historical 
evidence clearly shows that the recent general decline of the water- 
shed lands and resources began during the 1880's, following the 
impairment of the natural vegetation cover, principally through 
overgrazing and also from wanton timber cutting, man-caused 
fires, promiscuous wagon trailing, and injudicious dry farming. 

The destructive floodwaters, laden with damaging silt, origi- 
nate on over-grazed and damaged range and forest lands. The 
more the vegetation is injured the greater the degree of accelerated 
soil erosion. The lands of the watershed were grouped for con- 
venience according to degree of soil erosion—normal erosion and 
moderate, advanced, and excessive accelerated erosion. 

On only about 25 per cent of the lands of the drainage is 
there sufficient plant cover to control surface-soil erosion within 
normal and moderate limits, on about 35 per cent accelerated 
soil erosion is in an advanced stage, and on 40 per cent rapid 
land destruction is in progress. 

The production of forage has been reduced fully 50 per cent, 
principally as a result of overgrazing and accelerated soil erosion. 
Such a decline in range resources has not taken place without 
adversely affecting the range industry and all other businesses of 
this area. 

The preservation of the land resources in this watershed de- 
pends on a protective cover of vegetation. Accordingly, restora- 
tion of vegetation is needed not only on the lands that are badly 
denuded, eroded, and practically useless, but also on all other 
deteriorated lands of this area. - 

Representative areas on which the vegetation has come back 
sufficiently to check accelerated soil erosion show that, through 
protective management, as from overgrazing, impaired vegetation 
cover on lands not too badly eroded will tend to renew its former 
protective state. The results also show that the rate of recovery 
will be determined largely by the quantity of topsoil left and bv 
the precipitation water that soaks into the ground and becomes 
available for plants during critical periods. 

Principally because of greater annual precipitation and lower 


mean annual temperature, protective vegetation regenerates more’ 


i oy 
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rapidly on lands of the high mountainous districts than on low 
semiarid lands. Badly eroded spots within an area where vegeta. 
tion responds quickly to protective management are soon defected 
by the influence of the recovering vegetation, and for this reason 
they heal within a comparatively short time. 

Revegetation of seriously damaged lands may be aided through 
the use of supplementary artificial works which serve, among 
other ways, in checking runoff, in preventing land break-down in 
drainageways, and in effecting deposition of silt in which plants 
may establish themselves. 

Supplementary works, such as levees and silt-detention dams 
for protecting farm lands and other properties in the main val- 
leys, are necessary to counteract the damaging effects of accelerated 
runoff and ‘erosion which result when the protective vegetation of 
a watershed declines; but they should never be considered an 
adequate substitute for the vegetation that had heretofore pre- 
vented accelerated erosion. The development and maintenance of 


a protective ground cover will extend the term of usefulness of 
such works. 


Use OF SoIL-MOISTURE AND FRUIT-GROWTH RECORDS FOR 
CHECKING IRRIGATION PRACTICES IN CITRUS ORCHARDS, C. A. 
Taylor and J. R. Furr. U. S. Dept. Agr. Circ. 426 (1937), pp. 24, 
figs. 14. Designed to serve as a guide to citrus growers who need 
a more accurate control of soil moisture, this paper presents in- 
formation on soil-moisture control; amount of moisture readily 
available to trees, typical orchard records, the use of fruit-growth 
and soil-moisture records, and procedure and equipment. It is 
pointed out that soil samples taken in the zones of soil most thor- 
oughly permeated by feeder roots give the first indication of mois- 
ture exhaustion. Details are presented on the method of checking 
soil moisture in each furrow or border to determine penetration 
while the water is actually flowing. Fruit measurements before 
and after irrigation were found to indicate any unusual need of 
water in the tree and enable the grower to determine the satisfac- 
tory interval between irrigations. 


TESTS WITH BAIT AND LIGHT To TRAP CopLING Moth, H. N. 
Worthley and J. E. Nicholas. Jour. Econ. Ent. 30 (1937), No. 3, 
pp. 417-422. Tests commenced by the Pennsylvania Experiment 
Station in 1934 with a view to developing a trap equally as effec- 
tive as, but less expensive than, that described by Parrott and Col- 
lins are reported upon. The tests conducted in 1934 and 1935 
have shown that the effectiveness of bait traps may be greatly in- 
creased by suspending them underneath 75-watt lights. 

“Results obtained in three seasons appear to show that a trap 
costing $1.50 to make, and consisting of a light and reflector 
suspended above molasses-water bait in a pan 12 in in diameter, is 
more effective in killing codling moth adults than an electrocuting 
light trap that sells for about $15. . . . Employed in commercial 
orchards to reduce codling moth populations, the combination bait 
and light trap would be somewhat more expensive to operate than 
the electrocuting trap. The latter is automatic, while the former 
must be cleaned frequently and recharged with bait about every 10 
days. However, the cost of bait and labor would scarcely equal 
interest on the extra investment in the electrocuting traps. Pre- 
liminary tests with the trapping light globes are encouraging, and 
means of increasing their effectiveness should be sought. The 
use of Anethol as an attrahent with bait in 1934 increased the 
catch of female moths more than five times.” 


EVAPORATION STupIES.—I, A SuRVEY OF EVAPORATION AND 
LIGHT VALUES IN GREENHOusEs, J. D. Wilson. Ohio Sta. Bimo. 
Bul. 186 (1937), pp. 87-97, figs. 3. For the purpose of making a 
general survey of existing climatic conditions, atmometer readings 
were taken over a 12-mo period in 31 widely distributed green- 
houses varying greatly in construction, crops grown, etc. Evapora- 
tion was found greatest in July and at a low point in October, 
November, and December. - Light values were low in December 
and January. Shading in summer reduced evaporation from the 
black atmometers by 22 per cent and the intensity of light by 38 
per cent. Forcing heated air through the greenhouse increased 
evaporation approximately 50 per cent above that of houses warmed 
in the ordinary manner. (Continued on page 190) 
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TIMKEN 


TIMKEN Fuel Injection Equipment now not 
only gives the compression-ignition engine 
operator superior performance and 
greater economy. It assures him against 
prolonged operating delays as well... 
through a new feature... renewable 
pumping units. 


This great advancement makes it very rare- 
ly necessary to remove the TIMKEN Fuel 
Injection Pump from the engine. By keep- 
ing a spare set of pumping units on hand 
the operator is able to maintain the pump 
in tip-top condition with little or no time 


off the job. 


When necessary, any individual pumping 
unit can be renewed as easily as a spark 
plug can be changed in a gasoline engine. 
Simply remove two small nuts, slip out 
the old unit, slip in the new one, replace 
the nuts. It is impossible to put it in the 
wrong way. 


TIMKEN Fuel Injection Equipment—includ- 
ing pump, governor, timer and nozzles, all 
of the highest quality and precision—is a 


COMPANY, CANTON, 
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IN A JIFFY! 


Renewable Pumping Units 
Save Time In The New... 


Fuel Injection Pump 


THE TIMKEN ROLLER BEARING 
OHIO 


product of an All-American company which 
has become one of the world's most famous 
engineering-manufacturing institutions. 
When writing for further information men- 
tion the make, model and horsepower of 
your engine. 


TIMKEN 


FUEL INJECTION EQUIPMENT 
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COMPLETE FACTS 
NOW AVAILABLE 


Be sure to see this 
new tractor tire with 
its advanced lug type 
tread, especially en- 
gineered to speed up 
farm work and pull 
more smoothly. We 
invite you to see for 
yourself hownew per- 
formance features 
reduce costs. Special 
information now 
available for agri- 


on your new 
equipment 


United States Rubber Company 
> ae U. S. Tire Dealers Mutual Corporation 


1790 Broadway, New York 
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EFFECTS OF CARBON ARC LIGHT ON THE CHEMICAL Compog. 
TION AND VEGETATIVE PROPAGATION OF TOMATO PLANTS Grown 
WITH A LIMITED SUPPLY OF NITROGEN, Fs W. Mitchell. Plan 
Physiol., 11 (1936), No. 4, pp. 833-841, figs. 3. ‘The total car. 
bohydrate content of the above-ground portion of tomato plants 
increased approximately 400 per cent during a 10-day period ig 
which the plants were grown with a nitrogen-free nutrient and 
exposed 12 hr daily to light from a carbon arc lamp. In plants 
given a limited supply of nitrogen and illuminated with artificial 
light daily, sucrose, starch, and dextrin, and polysaccharides con. 
cerned in the thickening of cell walls accumulated rapidly at first, 
then more slowly after several days of illumination, while the per. 
centage of reducing sugars changed very little during the experi- 
ment. This decrease in the rate at which carbohydrates accumu. 


lated in the plants was accompanied by yellowing and abscission J 
of the older leaves, thus decreasing the total leaf area per plant. J 


This reduction in photosynthetic ‘tissues may have been in part 


responsible for the decreased rate of carbohydrate accumulation | 


during the latter part of the period in which the plants were 
grown in artificial light. There was an increase in the production 
and growth of roots by cuttings made from tomato plants grown 
in natural light of low intensity after the plants were exposed to 
arc light prior to making the cuttings. Cuttings made from such 
irradiated plants were less subject to decay than those taken from 
plants grown in natural daylight of low intensity during winter.” 


HOME CONVENIENCES ON TENNESSEE FARMS WITH REGIONAL 
COMPARISONS, C. E. Allred and W. E. Hendrix. Tennessee Sta. 
Agr. Econ. and Rural Social, Dept. Monog. 30 (1937), pp. 
{1}+I11-+-41, figs. 21. In the nine representative Tennessee coun- 
ties studied, 96.6 per cent of all farm dwellings are heated by 
fireplaces and stoves. Electric lights are used in 5.5 per cent. 
Wells furnish water for 53 per cent, springs and cisterns each for 
about one-fourth, and streams for 1.3 per cent, with 10 per cent 
of the farms having running water piped into dwellings, and 99 
per cent carrying water for an average distance of 209 ft. Either 
improved outdoor toilets or indoor chemical or flush toilets are 
used in 17.8 per cent of the farm homes, 52.8 per cent use un- 
improved outdoor privies, and 29.4 per cent lack toilet facilities. 
Bathtubs are found in 2.7 per cent ot all farm dwellings, showers 
in 0.9 per cent, and lavatories in 2.1 per cent. Of dwellings 
occupied by white owners, 10 per cent have kitchen sinks with 
drains, compared with 2.4 per cent for white tenants, 0.6 per cent 
for Negro owners, and 0.3 per cent for Negro tenants. More than 
one in five (21 per cent) farm families have refrigerators in their 
homes, and the proportion in Obion County is 60 per cent. Few 
farm families have improved laundry facilities. Wood or coal 
stoves are used in 93.6 per cent of all farm homes for cooking. 
Eighteen per cent of the farm families in the state had telephones 
in 1930 and 4.8 per cent had radios. Lawns have been established 
by 64 per cent of the farm families surveyed, and plantings of 
shrubbery have been made by 56 per cent. 

Census data on electric lights, running water in dwellings, and 
radios show that the percentage of farm people in the state as a 
whole using these facilities has more than doubled since 1920. The 
percentage of farms reporting telephones, however, decreased from 
22.5 per cent in 1920 to 18 per cent in 1930. 

“A comparison of Tennessee with other states shows that Ten- 
nessee ranks high among southeastern states in modern improve- 
ments for the homes. In most items, however, other regions of 
the United States are above the southeastern states.” 


LIGHT IN RELATION TO THE EXPERIMENTAL MODIFICATION OF 
THE BREEDING SEASON OF TuRKEYS, H. M. Scott and L. F. Payne. 
Poultry Sci., 16 (1937), No. 2, pp. 90-96, figs. 2. In a study at 
the Kansas Experiment Station, three lots of Narragansett female 
turkeys hatched in May were placed on experiment December 1. 
Lot 1 housed in an open-front poultry house received artificial 


- lighting from 4:30 a.m. until daylight from December 1 to February 


1 and in decreasing amounts until April 1; lot 2 was similiarly 
housed without artificial lighting, and lot 3 remained in the open 
throughout the winter and breeding season. 

The artificial lighting modified the reproductive cycle of the 
turkey, lot 1 starting to lay in January whereas the other lots 
produced no eggs until early March. There was little difference in 
the response of lots 2 and 3, indicating that proper housing exerted 
no influence on the sex cycle of the turkey. Subsequent trials 
showed that exposure to either white light or the longer wave 
lengths of red light stimulated early sexual activity, while the 
shorter wave lengths of blue light failed to exert such effect. The 
early ovarian activity is attributed to the increased light ration 
rather than to the lengthening of the feeding day. Four hours 
artificial lighting during the normal period of daylight were with- 
out effect. (Continued on page 192) 
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"1 PRODUCED é 4ewe PRODUCTION ... 


gs, and 
te as a 
0. The A half century has gone into the records since we first brought into being the modern built-up metal wheel. 


sees We look back upon this span of years with a profound gratitude toward the many manufacturers and count- 
it Ten- less users of agricultural and industrial equipment who have placed reliance upon French & Hecht wheels 


ae a and found them worthy. 


The privilege we have enjoyed in the designing and producing of thousands of wheel types to meet particular 
ION OF ° . . 
Payne. wheel problems has enabled us to develop an outstanding competence in our chosen line of endeavor. Today 


rudy at our organization is the world's largest producer of metal wheels for agriculture. Many of the finest farm trac- 


a tors and farm machines are safely and permanently mounted on French & Hecht 


rtificial | wheels. Wherever modern farming methods are employed, French & Hecht 


<4 wheels play an important part in the production of generous, profitable crops. 


€ open 
sie To manufacturer, dealer and farmer alike, we pay our respects and pledge a 
of the j 


oe continuance of our endeavor to make available to them the ultimate in wheel 
ence in | quality. French & Hecht, Inc., Davenport, lowa; Springfield, Ohio. 
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cCORMICK-DEERING TracTracTors are built 

to develop efficient, heavy-duty power at the 

lowest possible cost. Convenient service, too, stands 

back of every TracTracTor built by International 

Harvester. Five TracTracTor models, including two 

Diesels, give you a complete range of power. Com- 
plete details will be supplied on request. 


INTERNATIONAL HARVESTER COMPANY 


(INCORPORATED) 
180 NorTH MICHIGAN AVENUE CHICAGO, ILLINOIS 


the BADGE 
of him who 


BELONGS 


ESPITE the presumption it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 


Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “belong.” Wear it. 


With blie ground for Members and Associate 


clasp or lapel button—$2.00 each. 


With red ground for Junior Members, Affiliates, 
and Student Members—furnished only in pin 
with safety clasp—$1.00 each. 


Send orders to ASAE, St. Joseph, Michigan. 


STYLES AND PRICES OF ASAE EMBLEMS 


Members—-furnished either in pin with safety 


AGRICULTURAL ENGINE 
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(Continued from page 190) 
EFFECTS OF LIGHT TRAPS ON A CODLING MoTH IN 


A CONSIDERATION OF Four YEARS’ Data, D. L. Collins and w 
Machado. Jour. Econ. Ent., 30 (1937), No. 3, pp. 422-427, figs, 3 
The data on codling moth injury and 
orchard equipped with light traps, based upon work by the Ney 


ERING 


either it 


| 


FESTATION 


population in an a 


York State Experiment Station, Cornell University, and USDA 
Bureau of Entomology and Plant Quarantine cooperating over 4 
period of 4 consecutive years, are here assembled and compared} 


The charts and data presented indicate “that the light traps exerted 


an influence on the codling moth infestation sufficient to be te. 
flected in a measurable decrease in injury to the fruit. An evaly. 


ation of this influence on the basis of the different 


comparison used leads to the inference that, under the given ex.) 


methods of 


parable to that secured by the application of two cover sprays of| 


lead arsenate.” 


3 
perimental conditions, the control achieved by light traps was com.) 
| 


SoME Factors IN TOMATO FRUIT SETTING, INCLUDING Ex. 


PERIMENTS WITH ARTIFICIAL LIGHT, F. S. Howlett. 


Growers Assoc. Proc., 21 (1936), pp. 79-86. Discussing the 


of flowers to attain full bloom and the set of fruit duri 
days of midwinter. 


Literature Received 


“HEATING, VENTILATING, AIR CONDITIONING GUIDE 1938” is 
the 16th edition of the official reference book compiled by the 
American Society of Heating and Ventilating Engineers. It is pub- 
lished for engineers, architects, contractors, schools and colleges, 
purchasing agents, manufacturers, public utilities, and others en- 
gaged in the field of heating, ventilating, and air conditioning. 

The 1938 edition contains 840 pages of technical reference 
data, included in 45 chapters covering material on design and 
specifications of heating, ventilating, and air conditioning systems. 
Important new material which has been added on the cooling 


phases of air conditioning practice, includes extensive 


chapters on “Refrigerants and Air Drying Agents,” “Cooling Load 
Determinations,” and design of ‘Central Systems for Cooling and 


ng the dark 


revisions of 


Dehumidifying.”” Noteworthy is the fact that a chapter on “Air 
Conditioning in the Treatment of Disease” appears for the first 


time. A new feature is a visual chapter index. 


In addition to the technical material, over 300 pages of manu- 
facturers catalog data are included, as well as an index to modern 
equipment listing 300 items, crossed-indexed as to product and 
manufacturer. A complete listing of society members, including 
their professional or business connections, forms a separate section. 


Single copies of the “Guide, 1938” are available at 
the Society, 51 Madison Ave., New York. 


“How To Lay STEEL ROOFING,” is a 94-page, 
paper-bound booklet in text form and generously illu 


$5.00 from 


814x111 in, 
strated pub- 


lished by the Agricultural Extension Bureau of the Republic Steel 
Corporation, Chicago, Ill. It includes chapters on “General Infor- 
mation on Steel Roofing,” “Triple Drain Channel Roofing,” “Cor- 
rugated Roofing,” “V-Crimp Roofing,” “Pressed Standing Seam 
Roofing,” “Self Capping Roll Roofing,” “Galvanized Steel Flash- 


ing,” “Roof Drainage,” and “Barn Ventilators.” 


“EXPLOSIVES FOR FIELD CLEARING” is a 6x9-in, 36 page. 
illustrated bulletin published by E. I. du Pont de Nemours and Co.. 
Wilmington, Del., describing practical methods of blasting stumps 
and boulders. Copies may be obtained from the publisher's agti- 


cultural extension section. 


EMPLOYMENT BULLETIN 


The American Society of Agricultural Engineers conducts an employ- 


ment service especially for the benefit of its members. 


Only Society 


members in good standing may insert notices under ‘‘Positions Wanted,’ 
or apply for positions under ‘‘Positions Open.’’ Both non-members and 
members seeking to fill positions, for which ASAE members are qualified, 
are privileged to insert notices under ‘‘Positions Open,’’ and to be re- 
ferred to members listed under ‘‘Positions Wanted.’’ Any notice in this 
bulletin will be inserted once and will thereafter be discontinued, unless 


additional insertions are requested. There is no charge for 
lished in this bulletin. Requests for insertions should be 
ASAE, St. Joseph, Michigan. 


notices pub- 
addressed to 


POSITIONS WANTED 


MECHANICAL ENGINEER, with eighteen years’ experience 
supervising engineering work on heavy farm machinery, is avail- 


able for a position of a similar nature. PW-288 
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